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Flow Induced by Fire in a Compartment
by

K.D. Steckler
J.G. Quintiere
W.J. Rinkinen

ABSTRACT

Fifty-five full-scale steady-state experiments were conducted to study the flow
induced by a simulated pool fire in a compartment under conditions characteristic
of the developing fire. The mass flow rate through the door or window opening
and bounds on the fire plume entrainment rate are presented as a function of
opening geometry, fire strength, and fire location.

The characteristics of the measured opening flow rates are explained by a
simple hydrostatic model based on temperature distribution. A good correlation
between the measured results and the idealized flows, taking into account the
complete temperature distribution, is demonstrated.

Entrainment results for fires near walls are in reasonable agreement with results
from free-standing plume models. Except for the smallest openings, fires in
other locations entrain at a rate two to three times the rate predicted bv these
models. This phenomenon is attributed to room disturbances caused by the opening
flow and is similar to the behavior of a fire plume in a cross wind.

Key Words: air flows; compartment fires; entrainment; flow rates; fire plumes;
opening flows
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Nomenclature

A0 Opening area

C Opening flow coefficient

°p Specific heat

g Gravitational acceleration

H0 Opening height

&a Rate of air flow

ﬁe Rate of mass entrained by fire

ég Rate of gas flow from room

éj Rate of hot layer gas mixed into alr stream
épt Rate of mass entrained bty a point source plume
N Height of neutral plane

Q Rate of energy release

T, Temperature of gas in surrounding area

T2 Average temperature of lower gas layer

T0 Temperature of gas on vertical centerline of room opening
Tu Average temperature of upper gas layer

T, Temperature of gas in room

T°° Ambient temperature

v Velocity of gas in opening

Wo Opening width

YA Vertical coordinate

Zg Entrainment height

Zy Thermal interface height

6 Fire plume angle

p Density of gas in opening

Py Density of gas in surrounding area

Py Average density of gas in lower layer

o) Ambient density
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Introduction

The flow of air and gases in room fires has a significant bearing on the
development and state of the fire. In developing fires it controls the temperature
and heat transfer and thereby influences the spread of the fire. Tu the fully
involved fire stage, after flashover, the rate of alr flow is known to control the
rate of fuel mass loss, i.e,, the ventilation controlled fire. Simple theories have

been developed (Kawagoel*

» Thomas et alz) for buoyancy driven flows in fully devel-
oped compartment fires, and by Rockett3 and others for the developing (smaller) fire
period. The latter model serves as a basis for more elaborate systems {zone) models
which predict the entire developing fire process (e.g., Emmonsa).

Until now there has been no systematic experimental study of fire Induced
flows. This has been due in part to the difficulty of wmaking accurate and suffi-
cient velocity measurements to arrive at a mass flow rate for a deor or window. The
present study has addressed this problem using a steady-state full-scale fire
experiment with sufficiently accurate velocity instrumentation and automated data
collection. The focus of the study is the "small" fire characteristic of the
developing fire stage. The results will show the effect of fire strength and
location on flow rate through door and window openings. Also, an estimate of in-
situ .o catrainment rate by the fire plume will be presented. The shiective 1s to
determine the characteristics of these flows and to evaluate existing room fire flow

theories dealing with opening and entrainment flows.

Description of the Experiment

The steady-state flow experiments were conducted in the room shown in Fig. 1.
The lightweight walls and ceiling were covered with a ceramic fiber insulation board
to establish near—-steady conditions within 30 minutes following ignition of the
30 cm diameter porous plate diffusion burner. The burner was supplied with commer-

cial grade methane at a fixed rate,

* Superscripts in the text refer to refereaces at the end of this report.



Movable bidirectional velocity probes and bare~wire thermocouples within the
room opening measured the velocities and temperatures of the opening flows on a two-
dimensional grid of 28 to 144 points depending on the size of the opening. A fixed
array of aspirated thermocouples in the front corner of the room measured the gas
temperature profile. A similar array of bare-wire thermocouples (not shown)
measured the near—ambient temperature profile within the larger well-vented area
outside the room. The locations of these stationary thermocouples were chosen to
permit the computation of the static pressure differences which drive the opening
flow. The facility and instrumentation are wore fully described in a report by
Steckler”.

Forty-five experiments were conducted representing different fire strengths
(31.6, 62.9, 105.3, and 158 kW), the docr and window openings shown in Fig. 2, and
the fire locations shown in Fig. 3. Ten additional experiments were conducted on
selected configurations to examine the repeatability of the experiments and to

determine the effect of ambient temperature on the results,

Analysis of Experimental Data

The steady flow induced by a fire in a compartment was viewed in terms of the
rodel fllustrated in Fig. 4. Air flows intc the room at a rate ma, shears or
entrains some gas from the hot upper layer at a rate mé, and mixes with it in the
lower layer. The fire plume entrains gas from the lower layer and "pumps” it to the
upper layer at a rate me. Similar mass transport into the upper layer due to
natural convection by the heated lower walls may be possible but will be considered
negligible under these thermally stratified conditions., Under steady conditions the
mass flow rate through the opening from the upper layer (ﬁg) equals the fuel flow
rate plus ﬁa.

Opening mass flow rates were determined by integrating the local masg veloci-
ties (pv) over the area of the opening either above or below the zero~velocity or
neutral plane level (N). The local velocity (v) was obtained from the bidirectional

Y e

A



probe data and the local density (p) was established from the opening temperature
data and ideal gas law. Representative wvelocity profile data are illustrated in
Fig, 5. Typical opening temperature data are included in Fig. 6. For clarity, only
the centerline temperatures within the opening (TO) are shown. Nevertheless, this
profile is representative of most off-centerline profiles as well.

To evaluate the in-situ entrainment of the fire plume, the rate of mass
entrained (ﬁe) and the vertical entrainment height (Z,) must be determined. [n the
context of the room-fire flow model shown in Fig. 4 the entrainment takes place over
the vertical distance between the top of the burmer and the thermal interface at
Zi+ This interface was estimated from the room temperature profile data {(T,) as the
position of rapid temperature change between the lower and upper portions of the

room. A typical room temperature profile is included in Fig. 6. This profile

illustrates that diffusion and mixing often preclude a sharp designation for Z;.

percent accuracy. The fire plume angle (6) shown in Fig. 4 was not measured but
qualitative changes in 9 wirth fire location were noted.

The rate of entrainment by the fire plume over Z, cannot be directly deter-

mined. Therefore, we adopted the approach presented by Quintiere et ath, Refavring
to Fig. 4, if one defines a lower-layer control volume as the region between the
floor and Z;, excluding the fire plume, then under steady conditions the fire plume
entrainment rate is given hy

ﬁe = ﬁa + mj (1
Any overall heated-lower-wall entrainment effects are ignored in this equation.
Although the opening flow rate (ﬁa) wag known, the available data permitted only an
upper-bound estimate for h?' This was found through an energy balance on the lower
layer which neglects heat transfer between the lower room surfaces and gas. Since
these surfaces will be hotter than the gas, the energy balance yields the wppev
limit

(d@),) = &a (T2 - Tw)/(Tn ~ T ) (2

T j‘max 8

T



where T 1is the mean upper layer temperature, T, is the mean lower laver tempera-

L

ture, and T is the ambient temperature. Consequently,

L j_me_s_ma + (mj>max (3)

In computing (m , Tu and TE were selected from the room temperature profile data

j)max

and T _ was taken as the average of the gas temperature measured outside the room

(Ta)o
Complete listings of experimental data and results are presented in Appendices

A and B.

Theoretical Aspects

The primary elements governing the flow induced by fire in a room are the
phenomena of flow across an opening and the entrainment of ailr by the fire., An
examination of the relationships describing these elements will show their depen-
dence on the relevant variables. Also, these theoretical results will provide a

basis for understanding and discussing the experimental results.

Flow Through a Vertical Opening

The temperature difference between the room (Tr) and its surroundings (T,)
creates a pressure difference which causes the flow at the opening, The application
of Bernoulll’s equation and hydrostatic principles along with the assumption of

horizontal streamlines starting from rest leads t¢ a formulation for the rate of

mass flow from the room7.

H A

. _ o . oy yame1t/2

By = WoPT ol g [(2g/T) é (1/T, - 1/T )dz"]"" “dz (4)

A corresponding equation holds for the flow rate into the room. Since the case of

steady—-state small fires is being considered, the inflow rate equals the outflow
rate and only Eq. (4) is necessary for this discussion. By approximating the

temperature to be independent of position, Eq. (4} reduces tu

1/2 i/2

. 12, S gy o 372
By = 2/3(28)""Teo A K TTUCT /T ) Q=T /T )T T (-N/H) (5)

¥

wd‘i‘ o



This form shows the functional dependence on the ventilation (geometric) para-
1/2

meter (A H
o o

), Tr’ and N. A practical upper limit results for "large" fires or
small openings when T, is uniform over the entire opening and in the range of
500 - 1500 kl»2,

1/

. 1/2 1/2
= 2/3(28)"' “co A B

: 6)

2
f(Ta/Tr) 0.52 AbH
where f(Ta/Tr) = 0,21 for O.Z_S_Ta/'l'r < 0.6, Py ™ 1.2 kg/ms, and the flow coeffi-~

clent (C) is 0.7.

Fire Plume Entraimment

A complete theory for the entralmment of air into free symmetric fire plumes

does not exist. An ideal model results from the theory of a weakly buoyant point
source of heat as given by Zukoski et a18.

. 1/3 1/3 Z5/3

me = 0.210 pm(g/cpmew) Q

(N

This shows the dependence on the ambient density (p_), the heat source (Q}, and
height (Z). Data and empirical models on the entrainment into free plumes by
Zukoski et a18’9 and MJr:Caffreylo’11 show deviations from the point source ideal of
up to + 50 percent. Disturbances in the ambient air contribute to this deviation
and a wind effect (i.e., 6 < 90° in Fig. 4) will 1increase the rate of entrain-~
mentﬁ’s. All of these effects will be present in room fires due to the presence of

walls and flows through openings. In any case, the ideal point source formula can

serve as a useful reference to the in-situ fire entrainment rates measured.

Discussion of Results

During an experiment the ambienf temperature in the test facllity was very
close to the outdoor temperature. Although T _ varied little during a given 2Z-hour
experiment, it varied between 5°C and 35°C over the full course of experiments.
FExperiments were repeated on selected configurations on different days to determine

the effect of T_on results. Opening flow rates changed 3 percent or less

-



for T changes less than 2°C, 5 percent or less for 10°C changes, and 11.5 percent
or less for 19°C changes. Negligible changes in T, produced negligible changes in
the measured opening flow rates. When considering subsequent figures showing
opening flow rate versus either Aoﬂélz or 3, bear in mind that T was not controlled
and, consequently, tolerances of 12 percent or less should be assumed when comparing
results.,

Opening mass flow rates for the three floor-level burner locations and
Q = 62.9 kW are shown in Fig. 7 as a function of A.OHé/Zm Differences between inflow
and outflow rates represent experimental error since the fuel rate was negligible
compared to the opening flow rate. As expected, the smallest opening flows are in
good agreement with the ventilation limit described by Eq. (6). The results for the
larger openings follow curves characteristic of the explicit temperature and N/H0
dependence of Eq. (5). Average upper gas temperatures (Tu) ranged between 270 and
288°C for the smallest windows and between 109 and 172°C for the widest docrways.
The ratio N/Ho increased with Aoﬂé/z (or decreasing Tu) from 0.45% to 0.59. 'The
opening flow rates are highest for the room-center fire location, lower for the
back-wall center position, and lowest for the corner position. This order reflects
the decreasing effect of the door jet and the role of nearby walls in restricting
flow to the fire plume.

Figure 8 shows flow rate through a fixed door opening increasing with fire
strength (Q). As Q increased from 31.6 to 158 kW, the upper layer temperature
increased from 85°C to 289°cC, N/Hm decreased from 0.58 to 0.54, Z, decreased 6 cm or
4 to 6 percent, and the opening flow increased by 54 to 68 percent. These results
are reasonably consistent with Eqs. (5) and (6).

Opening flows for other fire locations are shown in Fig. 9. These experiments
were conducted with a fixed door opening, fixed fire strength, nearly constant T_,
and the face of the burmer 30 cm above rhe floor. Opening flows are greatest with
the fire just inside the doorway and decrease as the fire is moved back along the

room centerline. This behavior is attributed to the door jet "wind effect” reported



by Quintiere et ale; namely, that fire plume entrainment is increased as the plume
is blown over by the door jet.

Figure 10 presents the opening flow rates versus the static-pressure flow model
given by Eq. (4) divided by the flow coefficient (C). 'The slope of the line
represents the average outflow coefficient, C = 0.73, for all 55 experiments. This
conpares to 0,68 suggested by the water—kerosene analog expazriments of Prahl and

12

Emmons®“., The correlation shown in Fig. 10 indlicates that opening flow rates can be

predicted within ~ 7 percent given N, T, T ., T_, and C = 0.73. Although N is hased

T To* Tat

on the opening velocity profiles, Fig. 6 suggests that i% can be estimated from
T,. Counsequently, it appears that opening flow rates could be determined from
temperature measurements alone.

Equation (7) shows that fire plume entraimment rate is a function of the
density of the surrounding gas (p_). For an enclosure fire, this is the density of
the lower gas layer (pl). In our experiments, changes in configuration and 7T

resulted in T2 ranging from 17°C to 157°C and consequently, ranging from l.2{ to

Py
0.82 kg/m3. To account for this variarion, entralnment rates are presented in
Figs. 11, 12, and 13 on a per unit density basis (ﬁe/pﬁ). Likewise, the point
source and empirical models are included as ﬁﬁfwmu

The entrainment results shown in Fig. 11 for fires located away from walls are
affected by the wind assoclated with the air flow through ithe opening. Consistent

with the results of other56’8

, the wind enhances the entrainment rate by as much as
three times the free-standing plume model predictions, However, the room fire
results are in agreement with the free-burn models wher: the wind effect is small and
the fire plume in the room remains nezrly wvertical {(e.g., the smallest window data
point)., In fact, Quintiere et a.l.b found that the poini source plume model gave good
agreement with inclined wind-blown plume rvesults if an effective entraloment length
of Ze/sin 9 were used in Eq. (7).

The entrainment rates for fire plumes adjavent to walls or imn a corner might be

expected to be diminished from their free-burn walues due to interference from the



walls. For idealized point source plumes, the method of reflections would suggest
(1/n)th the entrainment rate of an nQ source in which n=2 for a wall and 4 for a 90°
corner. This is not the case of a circular burner tangent to vertical surfaces. 1In
fact, Zukoski et 318 found that the entrainment rate of a circular burner next to a
vertical wall is nearly identical to the same fire without the wall. Within the
scatter of the data, the results shown in Fig. 12 for room fires near walls are
consistent with free~plume predictions. It appears that the wall orlents the plume
vertical but does not inhibit its perimeter for entralnment significantly. The case
of the corner fire is a more severe geometry and some interference by the walls is
obvious in Fig, 13,

Free-burn plume or wind-blown plume models seem sufficient for predicting the
results within the uncertainty limits assigned‘to the derived entrainment rates.
Any other effects, such as those due to less buoyant wall plumes in the lower region

of the compartment, must lie within the uncertainty of these data at most.

Conclusions

A systematic experimental study of flows induced by a simulated pool fire in a
compartment under conditions typical of the developing fire has been completed. The
characteristics of the measured opening flow rates can be explained by a simple
hydrostatic model based on temperature distribution. Indeed, a geod correlation
between the measured results and the idealized flows, taking into account the
complete temperature distribution, has been demonstrated.

Fire plume entrainment results for fires located near a wall or corner are in
reasonable agreement with results from free-standing plume models. Except for small
openings, entrainment rates for fires in other locations are two to three times the
rates predicted by these models. The higher rates are attributed to the "wind
effect” brought about by the opening flow. Harlier work® indicates that the point
source model can predict the wind-blown plume results if an effective entralnment

length of Z_/sin 6 is used.
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MOVABLE BIDIRECTIONAL VELOCITY
PROBES AND THERMOCOUPLES
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Fig. 1. Experimental arrangement.
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DOORWAY VELOCITIES
CENTER BURNER CORNER BURNER

e

Fig. 5. Doorway velocity profiles for W_ = 0.74 m,
H = 1.83 m, 0 = 62.9 kW, and ffush burner in
o . ‘
positions A and B.
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Appendix A. Summary of Experimental Results



Table A-1. Summary of Experimental Results

Alr Mass Neutral Thermal Interface Avg. Temp. of Avg. Tenp. of Ambient Maximum
Opening Fire Strength  Fire Flow Rate Plane Location Height Upper Gas Laver Lower Gas Layer Temperature Mixing Rate
Co?figuration Q Location ﬁa N/Ho Zi Tu TR T, A (ﬁj) max
(Fig. 2) R Y (m) Q) ) Q) (<g/s)
2/6 Door 62.9 A 0.251 0.499 0.57 £ 0.28 196 72 26 0.098
3/6 Door 62.9 A 0.358 0.514 0.74 + 0.23 164 62 28 0.119
4/6 Door 62.9 A 0.457 0.531 0.86 *+ 0.23 141 50 22 0.141
4/6 Door 62.9 A 0.465 0.536 0.86 £ 0.23 135 39 i3 0.126
5/6 Door 62.9 A 0.523 0.552 0.91 = 0.17 129 47 23 .15
6/6 Door 62.9 A 0.563 0.562 G.97 = 1.23 129 48 24 0.132
6/6 Door £2.9 A G, 3560 .561 4.91 £ 0.17 130 51 31 0.142
6/6 Door - 62.9 A 0.624 0.556 1 1.03 £ 0.17 10% 33 12 86.172
6/6 Door 62.9 A 0. 605 0.557 1.03 = 6.17 118 34 i3 0.155
7/6 Door 62.9 LY 0.618 0.573 1.03 £ 0.17 120 44 & 0.146
8/6 Door 62.9 2 3,677 G.582 1,09 = 0.23 109 36 22 0.130
Full Window 62.9 A 0.464 0.501 0.74 £ 0.34 143 53 30 0.119
2/3 Window 62.9 A 0.302 0.485 0.74 + 0.34 177 78 26 0.159
2/3 Window 62.9 4 0. 304 0.484 G.74 ¢ .34 177 79 26 0.164
1/3 Window 62.9 A 0.117 0.453 G.80 £ 0.17 7o 157 16 0.146
6/6 Doov 31.6 A 0.446 0.569 0.97 + 0.11 86 41 29 0.119
6/6 Door 105.3 A 0.624 0.547 0.97 + 0.11 183 69 35 0.186
6/6 Door 158.0 A 0.688 0.53% 0.91 £ 0.17 243 81 15 .191
2/6 Door 62.5 B 0.203 3,523 i.14 £ G.17 248 74 32 0.049
3/6 Door 62.9 B G.286 38.556 1,146 2 0,17 216 3G 4.053
4/6 Door £2.9 B 3. 354 0.568 1.31 2 D012 194 3,058
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Table A-1. (continued)

Air Mass Neutral Thermal Interface Avg. Temp. of Avg. Temp. of Ambient Max imum

Opening Fire Strength Fire Flow Rate Plane Location Height Upper fias Laver l.ower Gas Laver Temperature Mixing Rate
Covfiguratinn Q\ Lo?ation ﬁa N/H0 Z, T, T, T, (ij) max
(Fig. D) (0 Fie- 3 (kg/e) () °c) ) Q) (kg/s)
5/6 Door 62.9 B 0.380 0.566 1.31 £ 0.23 197 51 29 0.057
6/6 Door 62.9 B 0.442 0.566 1.37 + 0.17 181 38 21 0.052
6/6 Door 62.9 B 0.439 0.568 1.37 £ 0.17 186 51 30 0.068
6/6 Door 62.9 B 0.449 0.571 1.37 £ 0.17 176 36 20 0.051
7/6 Door 62.9 B 0.474 0.564 1.43 £ 0.23 179 47 29 0.065
8/6 Door 62.% B 0.502 0.586 1.49 + 0.17 172 44 29 0.059
Full ¥Window ’ 62.¢ B 0.355 0.552 1.37 = 0,17 194 5G 28 §.054
2/3 Window 52.9 B 0.245 0.499 1.37 + 0,17 21 £5 26 0.063
273 Window 52.9 B 5,257 2,511 1.37 £ 0.17 215 62 23 G. 066
6/6 Door 31.6 B 0.345 (.580 1.37 = 0.17 118 37 26 0.047
6/6 Door i05.3 B .50z G5.546 1.31 26 234 33 27 0.066
2/6 Door 62.49 C 0.243 0.528 1.03 = 0.17 209 53 9 0.068
3/é Door . 62.9 L 0.340 0.560 1.09 = 4.25 175 34 7 3.068
4/6 Door 62.¢ C 0. 388 0.566 1.14 + 0.17 173 46 21 G.076
5/6 Door 62.9 C 0.441 0.577 1.20 £ 0.23 160 41 20 0.078
6/6 Door 62.9 C 0.488 0.579 1.26 = 0.17 152 36 18 0.076
6/6 Door 62.9 C 0.475 0.572 1.26 = 0.17 156 41 23 G.074
7/6 Deor 682.9 { 0,549 §.5561 1.26 = 6,17 140 29 14 0.074
8/6 Docr GI.9 « 0,384 74.593 1.31 r 411 134 29 15 0.078




Table A-1. (continued)

Air Mass Neutral Thermal Interface Avg. Temp. of Avg., Temp. of Ambient Max imum
Opening Fire Strength  Fire Flow Rate  Plane Location Height Upper Gas Layer Lower Gas Layer Temperature Mixing Rate
%g;éig;;ation (gw) %giztigs ﬁa N/Ho Zi Tu T2 T, (ﬁj) max
) ) (kg/s) (m) Q) (°c) (°c) (kg/s)
Full Window 62.9 c 0.438 0.562 1.26 + 0.17 153 32 10 0.080
Full Window 62.9 c 0.421 0.552 1.26 + 0,17 158 35 14 0.072
2/3 Window 62.9 c 0.306 0.488 1.14 + 0.17 178 48 ° 0.09z
1/3 window 62.9 C 0.117 0.450 1.09 £ 0.23 288 153 8 0.126
6/6 Door 31.6 c 0.391 G.613 1.26 + 0.17 94 27 is 0.052
8/6 Door 105.3 c Q.5%0 0.358 1.20 ¥ 0.23 207 38 14 0.08B4
6/b Door 158.¢ < 0. 657 0.539 1.20 + 0.23 289 56 is 0.113
6/6 Door 62.9 AR? 0.522 0.593 1.26 & 0.17 136 21 6 0.065
6/6 Door 62.9 BR 0.467 G.558 1.4% * 9.17 130 25 [ 0.054
£/6 Doot 62.% CR 0.483 0.566 1.37 £ 0.17 161 24 7 0.060
6/6 Door 62.9 DR 0.478 0.565 1.49 * 0,17 153 27 é 0. 08G
6/6 Door 62.9 ER 0.497 0.581 1.26 £ §.17 149 21 6 0.058
€/6 Door 62.9 FR 0,561 0.588 1.14 £ 0.17 129 24 7 0.088
6/6 Door 62.9 GR D.575 0.380 1.09 £ 0.23 117 28 7 0.136
6/6 Door 62.9 HR 0.483 0.597 1.26 + 0.17 150 i9 7 0.044

% R denotes "raised” burner

ot
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APPENDIX B. LISTINGS OF INTERMEDIATE RESULTS

The steady-state temperature, velocity, mass inflow, and mass outflow
results are presented in Tables B~3 to B~57. A key to these tables is
presented in Table B~1 and Figure B-l. The opening velocity and temperature
results represent averages of 60 readings or scans taken at 5 second inter—
vals. Room temperatures were recorded following each scan of the opening
sensors. Since the bidirectional probe array was shlfted at least 6 and up to
18 times during a test, room temperatures represent averages of from 360

readings for the narrowest opening to 8§40 readings for the widest.

Accuracy of Temperature Results

Temperatures were measured with thermocouples formed by welding the
overlapping ends of 0.254 mm chromel and 0.254 mm alumel wires. Junction
diameters were approximately 0.5l mm. The limits of error assoclated with the
thermocouple wires and data recording system were found to be_iulocm These

limits do not include installation errors; e.g., radiation error.

The thermocouple junctioms which were used to measure the gas tempera-
tures within the heated room were located within stainless steel tubes to form
aspirated thermocouples similar to the type described by Newman and

B1*

Croce . The limits of error associated with these units, including

radiation error, are estimated at +1/-3°¢C,




The bare thermocouple junctions located within the opening were also
subject to radiation error. Error due to conduction along leads was minimized
by placing the leads in a horizontal (near isothermal) plane. The radiation
error or difference between the opening gas temperature {(T), and the thermo-
couple temperature (Tt)’ is a function of T, and the gas velocity (v}. At
locations in the inflow not near the neutral plane, the gas must be at ambient
temperature (T_). For the 55 flow experiments, the difference (r, - Tt)
at these locations ranged between -1 and -99C, Near or above the neutral
plane, the difference or correction can be positive or negative depending on
the net radiative and convective heat transfer between the junction and its
environment. Table B-2 lists estimates of the range of the correction as a
function of T, and v. These corrections are hased on the heat transfer
analysis presented in Appendix C and selécted experimental data representing
the full range of fire strengths, locations, and opening geometries. The low
limit is based on the assumption that the maximum total radiation Incident
upon a thermocouple near or above the neutral plane is equal to the maximum
total radiation incident upon any thermocouple in the cold inflow plus
radiation from the hot gas plume outside the opening. The high limit assumes
that the thermocouple is completely shielded from the hot enviromment and
views only an ambient environment. Consequently, the corrections in Table B-2
tend to be worst~case values. This is confirmed in part by a few independent
corrections, also listed in Table B-2, which were obtained by extrapolating
opening temperature data from nearby 0.51 mm and 0.051 mm diameter thermo-
couples to "zero diameter" following the procedure ocutlined by LeePZ, The
Hi_loc error associated with the themocouple wire and recording system has

been included in the corrections displayed in Table B-2.



Since the local mass flux (pv) varles at T*1f2$ the listed temperature
uncertainties have a small effect on the opening mass flow rates. Table B-I
includes the uncertainty in mass flux associated with the listed temperature

uncertainties. In general, the effect is less than ? percent.
Accuracy of Velocity Results

Opening velocities were determined with bidirecticnal velocity probes
previously described by McCaffrey and HeskestadB3. The low sensitivity of
these devices to the angle of incldence of the flow reqguired that care be
taken to allign the probe head parallel with the flow. Smoke-trace experi-
ments indicated that the streamlines through the opening tended to he

horizontal at the mid-place of the jamb's depth. Consequently, probe heads

were located in the mid-plane of the jawb with their axes horizontal.

The velocity of the gas past the probe is given by the expression

/ 172

v = C(Re)(p_T ) /2 (28pm) (B-1)
where C(Re) is a calibration factor which varies with Reynolds number

(Re), p_, is the density of air at T _, 4p is the pressure difference across the
probe head, and T is the absolute temperature of the gas. C(Re) 1is known
within 5 percent for Re between 40 and ﬂ%@ﬂﬁ3; isee, For cold flow velocities

between 0.04 and 3.8 m/s. The differential pressures were measured with

* . Lo . )
Datametrics Model 570 transducers and Model 10144 electronic manometers,

Commercial products are neither endorsed nor necessarily recommended by the
National Bureau of Standards.

“FLh
i



Because of limited primary standards, the manufacturer reports known system
accuracies as 0.1 percent at 1 torr, 5 percent at 10—3 torr, and 10 percent at
10—5 torrBA. The manufacturer also states that the system appears linear
throughout this range. These accuracy figures are consistent with the 2
percent accuracy reported by McCaﬁfrey35 for measurements made with these
systems at 6.2 x 10—2 and 1.7 x 1@”3 torr. Since opening gas temperatues were
known within 5 perceant for v > 0.l m/s (see Table B8~2), the maximum possible
error assocliated with v due to uncertainties in C(Re), Ap, and T is 10
percent, For v < 0.1 m/s, the maximum possible error (s at least 13 per-
cent. Nevertheless, velocities in this regime constitute a small fraction of

the results and account for less than 1,5 percent of the opening mass flow in

any given experiment.

Accuracy of Mass Flow Results

Based on the accuracies of C{Re), 4p, and T, and provided the streamlines
were normal to the opening at the measurement points, the maximum error
associated with the mass flow results is expected to be approximately 10
percent. Differences between experimental inflow and outflow rates are
consistent with this figure. For a given experiment involving a doorway or
the largest window, mass inflow and outflow rates are within 5 percent of
their average value. This deviation increases to 8 percent for the smaller

window configurations.

30
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Key

to intermediate results
(see Fig. B~-1)

Temperature (°C)

—leftr jamh

e

AX

right jamh

B
@
g Room
8 lisises Opening (looking into room)
T NEEN |
O 144.16 - AX e
144,12 ¢ VLA
32.36 144,37 Q 142.68 142.77 142.00 140,99 141.63 141,11 142,61 &l soffi
31.83 143.69 '$ 132.77 139.86 136.93 136.55 137.14 137.91 139.5%
30.32 1492.87 o 118.32 138.90 135.85 134.20 134.63 135.70 137.24
142.34 92.55 137.360 133.26 132,38 132.63 133.83 128.%4
140,84 88.98 132.96 131.71 129.83 129.85 130.40 115,47
138.351 60,23 193.57 198.43 187.97 111.85 187.64 B3.86 AZ
133.43 44.52 39.27 42.86 45.71 42.86 35,15 41.20.
121.29 38.43 33.51 33.58 33.14 32.38 31.37 323,232 *
183.21 35.98 32.77 32.14 31.84 31.38 3B.93 38.27
88.55 34.47 32.38 32.18 31.75 31.58 3@.70 320,22
76.83 33.17 32.81 32.3%9 31.98 31.31 3B.91 29.95 siil
65.86 32.43 32.44 32.82 31.31 31.55 30.89 36,15
56.48 8 33.91 32.45 31.81 31.38 31.84 38.78 3B.18
53.54 32.88 32.24 32.84 31,26 31.62 3B.88 20.25
52.00 Y 32.83 32.23. 31.72 31.35 31.82 3B8.57 2Z6.85
51.74 ‘( 32.85 32.34 32.41 31.78 31.34 31.2% 328.568
s R R B &
""" VELOCITY. (m/s) {looking into room}
soffit —3 @.- - @.- 8. -~ B, - B.~ - B.~ - @.- - B.° ~ @.
a. 2,22 2.15 2.11 2.av7 2.11 2,13 2. 26 8.
a. 1.79 1.63 1.81 1.48 1.49 1.58 1.84 8.
a. 1.44 1,41 1.28 1.23 1.27 f.37 1.62 B.
8. 1.15 1.12 1.84 1.82 1.85 1.14 1.89 8.
a. 8.76 .84 8,78 B.v77 a.7s 2,84 8.9z a.
AZ *. 8. B.27 8.45 a.4a7 B, 48 B.51 B, 49 B,3% g,
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a. -i.16 ~-B.9% -@.88 -0.87 -~0.86 -B.56 ~1,19 8.
a. ~1.28 - i.ig ~-1.8% -1.83 ~1.86 ~f{.td ~1,38 g.
sill a. -l.d6 ~1.43 ~1,42 ~-1.44 ~1.43 1,46 ~1.58 e.
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Fig. B-1 Sensor locatlons
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Table B-2

Corrections for opening thermocouples near or above
neutral plane and attendant percent change in mass flux

T-T,
[a'"(T) - ﬁ"(Tt)}/ﬁ"(Tu)

- 1
< ¥ #
v
\\ (m/s)
Tt ‘ < 0.1 0.1 - 0.6 0.6 - 1.2 1,7
oy
< 50 -20/+2°C -14/+2°C
+3.3/-0.4% +2.2/-0.4%
50 - 100 -11/+4°C =14 /+4°C ‘ -9 /+4°C -2/+4°C
+1.5/~0.5% +2.2/-0.5% +1,1/-0.5% +0. 4 /-0, 5%
. * * , *
100 - 150 -8/+7C (-5°C) | -5/+6°C ~9/+7°C (+1°C) ~2/4+6°C (+2°C)
+1.1/-0.9% +0.8/0.7% +1.1/-0.8% 0.2/-1.2%
*
150 - 200 ~5/+11°C (+6°C) -2 {410°0
+0.5/-1.1% +0.2/~1.0%
200 - 250 ~1/+15°C ~5/+13 %0 {+5,+3°C)*
0.1/1.4% 0.5/-1.2%
> 250 b [+167C w3 J 170
+0.4/1.5% 0.3 -1 AT

* ) .
Corrections obtained by linear extrapolation of 0.5%1 mm and 0.051 mm
diameter thermocouple data to "zero diameter"”.
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Table B~3

Test 10; 2/6 door, 62.% kW, location A

TEMPERATURE  (YC)
*
21
20 184,79
19 192 .98
18 193. 14
17 26.96 193.06 194.96 192.72 198,92
16 25.89 191,98 189.87 187.63 188,93
15 25.32 198.51 183.95 182.68 183.96
199,75 182.86 182.93 181.62
199,24 186.03 180.88 179,99
189,25 171.64 179.12 178.27
188.24 154.79 172.49 173.26
187. 132 115.69 129.20 146,42
9 184.70 31.14 32.71 44.93
8 177 .23 28.67 26.58 26.68
7 135, 48 27.46 27.68 26.47
6 96,70 27.52 26.58 26.60
5 82.38 26.81 26.41 25.73
4 71.90 27.28 25.95 26.14
3 67.7% 27.98 28.88 26.79
2 65.5% 28.54 27.54 27.98
veLoorTy (m/s)
*
18 a. B, B, .
17 2. 3,280 3,12 3.17
16 a. 2.88  2.62 2.77
15 B. 2.95 2,38  2.57
14 o, 2,33 2,17 2.31
13 8, 2.83  1.85 1.93
12 o, 1.63 1.54 1.58
11 a, 1,2 1,18 1.24
10 a. .62 ©8.59 8.78
3 a. -B.64 -0.58 -B.53
3 a, -1.81 -0.91 ~-1.82
re @, ~1.25 ~1.18 ~1.37
5 M, -1,47 -1.33 -1.43
5 [ -1.55  —-1.4% ~1.67
4 i, ~1.62 ~1.8% -1.71
3 i -1 . ¥ -1.64 -1.85
2 . 1,77 -t 71 -1.87
1 i, £ a. Q.
e
e
AX = (0.067 m
A7, = 0.114 m
Zn = (3,912 m

Outflow rate = 0.247 kg/s
Inflow rate = 0.255 kg/s ,
Outdoor temperature = 21.9-23.9C

35
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Tahle B-—4

Test 11; 3/6 door, 62.9 kW, location &

TEMPERATURE  (YC}

x
21
20 159.39
19 165.81
13 165.97
17 28.79 166.19 164.49 164,13
16 28.12 165.44 161.46 160.8)
15 27.54 164.34 154.71 158,32
14 164.51 151.84 156.96
i3 163.99 150.87 156.67
12 163.07 136.59 153.11
11 162.02 114.66 136.90
19 160, 11 55.21 ?77.13
9 150.69 33.29 3i.49
8 113.62 29,98 30.08
7 83.38 29.41 3B.38
6 71.28 29.67 30.35
5 64.89 29.33 29.76
4 61.07 29.21 30.10
3 58.52 39,51 30.88
2 56.44 30.66 31.35

b

*

VELOCTTY (m/s)

»
18 8. 8. 8.
17 a. 2.98  2.76
16 8. 2.47  2.29
15 8. 2.18 2.9@
14 a. 1.96 1.76
13 . 1.65 1.49
12 a. 1.30 1.28
1 a. 8.32 7.88
19 . -@.83  8.25
9 8. ~@8.70 -0.62
8 8. ~-0.96 -9.83
7 a. ~1.18 ~1.08
6 a. w121 =111
5 a. ~1.28 -1.18
4 a. ~1.34 ~1.25
3 B. -1.48 -1.33
2 . ~1.46 1,37
1 B. f. A

»

b 1

AX = 0.065 m

AZ = 0.114 m

Zn = 0.940 m

Qutflow rate = 0.357 kg/s
Inflow rate = 0.358 kg/s '
Outdoor temperature = 24.6-25.8°¢

36

163.61
153.84
156.808
156.42
153.83
152.66
140.63
95.96
39.86
28.83
308.14
38.25
28.99
29.51
38.76
21.18

2.69
2.17
1.93
1.v2
1.42
1.15
B8.87
8.36
~8.61
-3.81
-8, 98
-1.87
-1.16
~1.21
-1.38
-1.32
a.

163.13
160.33
156.43
156.56
154.77
152.59
141.49
182.89
31.48
28.78
29.75
29.01
28.68
28.39
28.41
38.57

163, 12
160.82
168. 46
157.81
158.85
154,34
148,77
102.082
31.40
28.81
27 .94
28.66
27.48
28.24
28.18
29.69

P

=



Tahle B

5

Test 12; 4/6 door, £2.9 kW, location A

23.92
22.65
21.90

WL NOW

— I3 Od s U Ty N O30

= (0.098 m
= 0.114 m
Z 0= 0.971 m

Dutflow rate

TEMPERATURE  (TC)
136.57
141,75
141,71
141,97 139.49 139.63
141,37 135.78 137.41
149,83 129.47 135. 16
140,85 115.54 134.26
149,532 116.78 133.36
139.99 103.87 131.48
138.74 85.28 97.49
132.77 45.55 42.04
97.12 26.84 24.18
76.13 24.56 23.64
58.28 25.82 23.93
53 .40 24.96 23.79
49.76 23.95 23.39
a7 .34 22,91 23.49
45.23 24.80 24.18
43.93 25,43 24.32
VELOCITY (m/s)
a. B, 8.
B. 5,67 2.5
é. 2.24 1.98
a. 1,96  1.75
a. 1,63 1.53
B. 1,34 1.27
a. .06 @.97
2. .70
2, -B.29
a, -8.64
a. -9.77
a, -B.85
0, -B.95
. -1.81
0 ~1.06
i, 111
&, -t 14
B, 7.

= 0.459 kg/s

Inflow rate = 0.454 kg/s

37

139,99
135.24
133.63
131.86
130.23
126.68
118.93
53.71
24.74
23.54
24,29
23.99
23.85
22.85
24.27
24.29

8.
2.51
1.92
1.78
1.43
1.13
7B.395
a.7v2
a.a7
~@ .58
~B.72
~-A.81
-3.91
-@, 95
~1.83
=1.87
““““ {.43
.,

139.23
136.25
133.65
132.93
131.47
128.69
197 .84
56.45
23.89
23.23
24.00
23.73
22.71
22.75
23.97
24.32

i
D SO T = e s RIS

139.92
137.48@
137.16
135.79
134.83
131.13
ig7.81
53.73
24.99
23.87
23.38
22.89
22.98
22.42
22.25
23.81



Table B-6

Test 612; 4/6 door, 62.9 kW, location A

17 14.92

14 13.683

10 13.02

12.48

NWeUGIND O

13.53

“wNWHABUGNDO

]

0.098 m
0.114 m
0.981 m

&X
AZ

Z
n

H

Outflow rate = 0.467 kg/s
Inflow rate =

130.80
135.82
136.09
136.08
135.63
135.10
135.25
134.79
133.73
131.73
119.43
80.92
58.12
47.84
42.08
38.26
36.04
34.06
33.64

TEMPERATURE

132.18
132.13
122.36
114.44
103.68
96.46
71.98
26.83
16.28
15.37
16.82
16.80
17.11
18.035
16.43
16.32

132.57
130.77
128.82
128.50
129.24
125.62
89.51
28.31
15.57
13.03
168.28
16.48
15.67
16.39
15.88
16.64

veLociTy (m/s)

0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0000
0.00
0.00
0.00
0.00
0.00

0.463 kg/s

0.00
2.82
2.3
1.98
1.74
1.41
1.11
0.68
-0.28
~-0.65
"0;84
~-1.,03
~1.08
-1.15
~1.16
-1.18
~1.21

0.0C

38

0.00
2.12
2.02
1.56
1.38
1.17
0,88
0.5%9
-0, 23
~0,350
"'"0 072
-0.80
~Q.94
- .. 893
~1.04
-1 .00
‘‘‘‘‘ 1.08
0.00

132.65
128.37
128.35
127.38
127.39
122.11
98.02
41.26
15.38
14.95
16.430
16.70
14.67
14.95
15.98
168.56

0.00
2.43
1.86
1.75
1.53
1.23
0.88
0.73
0.11
~0.58
~0.713
~0.86
-0.92
-0.97
-1.00
~1.05
-1 .08
0.00

132.48
127.45
128.29
126.71
126.68
122.14
102.53
31.36
15.06
14.14
15.682
14.69
13.72
13.086
185.77
15.86

.00

* 2.50

2.01
1.81
-1.82
1.28
Q.89
0.75
~Q.23
~0.60
~0.76
-0 .88
~-0.98
~1.02
~1.08
~1.09
~4 .15
2.00

131.39
127.61
127.87
125.14
115.00
116.43
92.48
37.83
17.28
14.89
13.08
12.88
12.48
12,22
15.03
15.33

0. 00
2.66
2.25
2.08
1.78
1.38
1.22
0.80
0.20
-0, 66
-0 .85
-1.02
-1.158
-1.21
-~1.33
-1.40
-1.41
0.00

m'

o0

¢.00
Q.00
0.00
0.00

0.

00

0.00
¢.C0
0.00

G,

00

.00

0‘

00

0.00

ﬂ'n
0.
G

0

‘:BM

00
00
on
Q0
00



Test 13,

TEMPERATURE
*
21
20 125,84
19 138 .24
13 138.13
17 24.87 138.41 125.87
ia 23.38 129.95 123.81
15 22.81 129.53 114.68
14 129.58 182.94
13 128.26 94.15
12 128.61 79.73
11 126.28 47,18
18 105.81 35.94
9 v2.78 26.51
a2 BE8.350 26.36
7 51.89 26.89
6 42,51 27.16
3 45.68 24.39
4 43.65 24,35
3 41.52 25.68
2 48.31 26.96
*
*
VELOCITY
*
i8 a. .
17 a. 2.58
16 8. 2.8ar7
15 a. 1,77
14 8. 1. 46
1 a. 1.11
12 a. a.rv
11 B. @A, 24
19 a. -8, 37
9 a. -8, 66
8 a. 0.7
Y a. -8 .84
) 7. -0, 88
5 g. -3, 98
4 8. ~-1.,83
3 a. -1, B4
2 &. ~1 .86
1 a. A
AX = 0.086 m
AZ = 0.114 m
Z = 1.010 m
n
OQutflow rate = 0.527 kg/s
Inflow rate = 0.519 kg/s
Outdoor temperature = 18.2-Z1.

8]

546 door

A

125,
123.:
124.
123.
123..
114.56]
.58

32.

4
LY

24.

g,

81
.10

é'}}@@wbg—'i—»:ﬂﬁ}

el

Tabile #-

B4 kW,

65

.78
.78
.59
.64
.97
.36
.68
.88
.18

47

.28
.95
.26
.28

location A

124.86
121.38
121.28
119.41
117.87¢
112.86
83.e8
42.82
25.186
24.33
24.92
24.76
23.99
23.83
23.48
25.36

128. 14
121.67
122.88
120,30
119.80
112.58
892.84
45.79
24.74
24.18
25.18
24.69
23.95
23.85
25.58
25.65

2.31
1.75
1.55
1.33
1.83

127 .54
124.81
123.85
122.24
122.83
114.92
87r.58
43.88
24.11
24.85
24.26
24.36
23.66
23.93
23.87
25.99

2.89

~8. 18
-8.62
~8.74
~@.84
-3, 98
~8.97
~1.0e
~1.84
[0

129.41
127 .16
127.28
124.35
122.56
114,36
79.47
41.44
25.55
25.62
24.89%
24.668
24,56
24,13
25.25
29,52

eI ONOEEEeNBEos



Table B-8

Test 1l4; 6/6 door, 62.9 kW, location A

(°C)

130.90
127.61
128.61
127.12
124.68
118.16
64.71
38.97
32.97
32.14
32.82
32.29
32.82
31.70

32.84

32.90

TEMPERATURE
*
21
20 125.15
19 129.26
13 129,32
17 38.33 129.68 138,72
16 29.52 129.19 129.78
15 28.89 128.77 122.47
14 128.80 118.68
13 128,37 98.79
12 127.28 99,43
11 122.82 58.65
19 95,27 41.10
9 66.22 33.70
8 56.60 33.13
7 S1.77 33.75
6 48.99 33.61
5 46.75 32.69
4 45.79 32.97
3 44.34 35.64
2 44.20 36.19
*
¥
vVELOCITY (m/s)
b3
18 9. a.
17 B. 2.39
16 8. 1.94
15 B. 1.61
14 B. 1.27
13 8. 1.10
12 B. 8.83
11 8. 8.33
19 B. -B.37
9 B. -0.62
3 a. -8.73
7 a. -9.82
G . -@.89
5 a. -9.94
4 a. -9.99
3 0. -1.03
2 a. -1.07
1 B, a.
*
K
AX = 0.106 m
AZ = 0.114 m
Z =1.027 m

n
Outflow rate = 0.571 kg/s
Inflow rate = 0.554 kg/s

Outdoor temperature = 27.2-29.6°%C

129.89
125.52
123.65
122.53
120.67
185.72

74.71

40

128.58
124.36
122.18
120.48
117.83
188.55
75.98
43.44
31.61
30.88
31.90
31.75
30.57
308.66
32.84
33.40

2.15
1.62

1.15
8.91
8.76
8.33
~-8.28
-B. 47
~-8.68
~-0.64
-8.73
~-8.74
~-0.77
~8.79
-8.82
a.

128.31
124.93
122.80
122, 11
119.81
197.08

129.83
125.26
125.54
123.94
128.79
197.95
53.081
31.69
29.71
23.58
29.e8
29.67
29.42
29.22
31,37
31.29

126.27
125.77
121.84
117.94
88.35
83.81
47,93
33.87
29.99
29.549
29.08
28.85
28.71
28.87
29.448
38.66

-8.85
-8 8€

[P e Rariias i Ry BasvRaRicia Jaac i on Rugas]
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Test 18: 6/0 door, 61.9 kW, location A

TEMPERATURE (V1)

*
21
20 126.71
1 130.73
18 138.73
17 31.92 131.15 131.55 129.99 129.28 131.22 129.93 130.93 129.65
16  31.89 130.76 127.87 127.95 124.85 125.45 126.88 127.44 128.35
15  38.56 121,69 127.16 123.94 123.77 124.43 126.60 126.17
14 185.43 127.46 122.09 121.97 124.97 126.25 119.97
13 95.32 124.04 120.17 119.30 120.65 121.25 S6.77
12 86.24 189.63 109.18 199.20 108.42 198.89 89,67
il 57.86 63.61 ¥V6.73 77.37 65.69 56.12 5H,ED
10 42.95 39.89 43.93 43.32 35.60 33.39 48.24
3 34.60 33.92 34.16 33.25 32.33 31.70 34.59
2 34.32 33.21 33.88 32.94 32.37 31.39 34,77
7 34.64 33,69 33.96 14,89 I3 11 32.82 I2.48
& 35.89 33.58 33.53 33,94 33.21 31.73 32,11
5 33,33 32,86 32,93 32.77 32,23 31.52 32.0%
4 33.65 32.83 32.52 32.78 32.41 31.36 31.58
3 35.52 33.79 34.59 35.22 34.72 33.96 32,52
2 37.32 34.24 34,66 35.23 35.88 33.97 33,45
ES
3R ‘
VELDCITY (m/s)
*
13 B. a.
17 0. 2.24
16 n. 162
15 a. 1. 38
14 . 1.15
13 o. 8.90
12 0. fa.71
il a. f.23
19 a. B, 24
9 a. ~@ ., 47
i 0. -, &6
e 0. -B.64
5 0. 0.7 1
] a. -8, 73
o a. =B T¥
3 a. ~@ . 28
2 a. -8, B2
1 a. 5
e
#

AX = 0.106 m
AX = 0.114 m
= 1.026 m
n
Qutflow rate = 0.367 kg/s
Inflow rate = 0.553 kg/s )
Qutdoor temperature = 28,900,490



»
[ ]
w
W
m

14 11.82

10 11.70

10.82

12.20

“NWAMUONDO O

AX = 0.106 m
AZ 0.114 m

Z =1.0l6 m
n

Qutflow rate
Inflow rate =

i

Table B~10

Test 710; 6/6 door, 62.9 kW, location A

107.73
109.83
108.76

1o 70
AWV el

108.61
109.64
109.53
108.96
106.61
82.82
65.77
49.50
40.21
35.71
32.88
30.10
28.03
26.04
25.48

= 0.643 kg/s

TEMPERATURE

10D AL
AV L 0 T

97.71
75.08
58.10
S5.81
54.25
26.43
15.64
12.73
12.68
13.61
13.48
18.47
14.19
10.80
12.15

(“¢)

1¢4.08
104.43
101.42
102.60
97.81
81.31
44.76
15.73
12.77
11.89
12.80
12.49
13.01
12.68B
12.08
12.78

verocity (m/s)

o.oo
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.605 kg/s

0.00
2.38
1.93
1.56
1.19
0.82
0.72
0.28
-0.42
-0.60
-0.73
-0.80
-0.86
-0.88
~0.93
-1.01
-1.04
0.00

0.00
2.30
1.81
1.35

42

[«] k]

105.89
102.22
102.05
99.60
97.70
85.05
45.80
18.90
12.81
12.17
13.05
13.08
12.84
12.88
12.30
12.90

0.00
2.30
1.68
1.47
1.20
0.95
0.86
0.40
"0-33
~0.81
~0.61
~0.70
~-0.73

~-0.79
~0.84
~0.88

0.00

107.58
104.08
102,895
100.37
g8.74
88.62
57.80
26.189
14.85
12.82
14.32
14.13
13.17
12.76
13.21
13.195

0.00
2.24
1.67
1.42
1.22
1.01
0.86
0.48
-Q,22
~0.45
-0.80
~0.72
s
~0.78
-0 .80
-0.83
-0 .86
0.00

i07.14
102.80
102.19
89.75
98.62
86.96
59.31
23.56
14.33
13.51
14.86
15.01
13.10
13.35
13.56
14.02

0.00
2.27
1.70
1.47
1.25
1.03
0.81
0.51
~Q.26
~0.50
=~ .80
~Q.73
~Q.76
~0.78
~Q.82
~0 .87
-0.86
0.00

106.58
104.56
103.78
102.33
899.90
89.58
B82.50
24.81
14.861
13.48
14.75
14.67
13.12
12.98
14.09
14.24

0.00
2.28
1.78
1.87
1.33
1.05
Q.85
0.51
-0.26
-0, 36
~-0.84
~0.78
~0.83
-0.87
-0 .81
-0.95
~0 .06
0.00

107.81
108.78
106.00
104.43
ag.12
90.31
65.42
26.66
15.96
13.78
13.38
13.36
12.35
12.18

14.07

14.0%

0.00
2.36
2.01
1.72
1.66
1.30
0.98
0.58

“0.18

~0.52

-0.73

~0 .88

~0.88

“1.07

~1.11

~1.18
~1.18
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



17 15.05

14 13.42

10 12.51

i2.21

NWprUOHJO O

13.71

O L
~NWdURND

-
= NLbdUBDNOODO

AX = 0.106 m
AZ 0.114 m

Z 0.019 m
ol

Outflow rate
Inflow rate

]

il

Test 810, 6&/0 door,

113.01
116.10
116,18
118.13
115.90
115.79
115.79
115.35
113.64
102.21
66.32
47.67
39.68
35.60
33.04
30.64
28.893
27.23
27.53

TEMP

VELOD

0.00
0.00
0.C0O
0.00
0.00
0.00
Q0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
0.00
.00

ERATURE

111 .80
111.64
106.94
74.66
68.25
BB8.77
35.98
18.30
15.13
14,89
16.062
16.06
17.01
16.98
15.49
15.26

111,98
112.18
108.09
110.81
10B8.77
83.36
48.14
16.689
15.75
14.29
15.74
i5.38
15.64
16.16
15.34
15.34

CITY (l‘lh’fﬁf-'?

000
233
2.0
1.70
1.12
oL HE
¢.81
.33

-0 . B3
-, B8
(1. £
-0 894
{1 A7
"""" 1.00
0,00

0.h16 kﬁ/ﬁ

= (0.593 kg/s

000
d i
La81
1,357
1.27
0,893
.78
.37
-, 32
i, 48
““““ G B3
i, T
“““ [ :B 0
“““ G.82
“““ 0,83
-, B3
“““ o, 88
O, G0

ok,

112,17
108.80
108.51
107.30
105.19
88.37
58.60
26.14
15.28
14.40
15.37
15.75
15.01
15.50
15.41
15.93

location A

114.13
11G.45
106.41
106.48
102.23
88.51
57.88
24.59
15.34
14.80
15.81
15.62
15.15
15.79
13.74
16.62

111.64
108.85
107.91
107.56
105.00
92.36
'54.47
18.135
15.08
14.85
15.88
15.98
14,59
14.68
15.8%
18.23

0.00
223
1.71
1.47
1,29
0. 85
0,77
0.42
-0, 36
-0.53
~-0.B1
-0. 71
-0, 76
-, 79
-, B2
-0, 8%
-0, 87
0L 00

1ri.71
112.04
109.51
111.91
108.30
96.86
57.88
16.70
15.81
15.18
14.33
14.683
14.13
13.88
13.89
18.35

112,19
116,40
108.77
102 .44
94 .82
90.48
53.92
21.08
16,45
18,826
14.27
13.96
114,66
1%3.13
15.95
15,98

Q.00
0, G0
Q.00
.00
0,00
Q.00
0.00
Q.00
0.00
O.00
Q.00
Q.00
0. 00
0. 00
[+ ALY
G0
0. 00
G



Test 1

°c)

115.68
115.88
115.68
113.13
183.66
78.22
36.67
38.70
28.51
27.83
28.33
27.79
28.48
28.14
28.69
28.57

3.
2.25
1.71
1.49
1.14
8.80
8.58
-8.13
-@.39
~-8.47
-8.59
-8.61
-8.69
-0.73
-8.76
-8.84
~-0.82
a.

TEMPERATURE
¥
21
20 116.35
19 119,95
18 119.93
17 28.41 120.26 117.26
16 27.11 119.72 112.14
15 26.29 119.49 103.35
11 119.33 80.74
13 112.53 64.85
12 115.03 51.00
11 a5.86 I8.75
10 64.41 34.39
3 52.72 29.83
3 A8.25 29.66
7 4% .60 31.35
6 43 .66 20.90
5 A1.60 28.92
4 an.31 23.49
3 38.75 32.61
> 37.79 32.90
¥
£
vELOCITY (m/s)
s
18 a. a.
17 a. 2.31
16 a. 1.85
15 D. 1.45
14 2. 1.83
1z B. .65
12 B. .38
1 a.  -B.1@
19 B. -B.39
9 .  -B8.52
8 a. -A.64
7 0. -A.78
& 8. -3.78
3 a. -0.84
P ) a. ~-0.89
3 B.  -0.89
2 B.  -0.94
i 8. 5.
b3
*
AX = 0.095 m
AZ = 0.114 m
z = 1.048 m

n

Outflow rate = 0.637 kg/s
Inflow rate = 0.594 kg/s
Qutdoor temperature = 21.5-25. 6°C

Table B~12

8. 73

~fA.73
#.

Y
Foamp—

111.

110.
183.
B4.
53.
35.
29.
28.
29,
28.
28.
ar.
2.
L 29,

2.
2.

1.
1.
1.

2.
a.
B.

-8.

....a .

-8.

8.

8.

-,

-@.

-8,

-8,
a.

l\)‘?’e

Ld oy
D

24
a7
35
94
&6
12
73
24
12
va
i
(44
66
65

i6
57
24
B4
24
6%
25
28
41
51
56
64
67
76
73
73

6; 7/6 door, 62.9 kW, location A

1.48
1.23
1.85
B.89
f.68
8.32
~8.25
-8.47
~-8.53
~8.59
~#.63
~B.66
~-8.68
-8.71
~§.?2
.

118.69
118.91
118.081
116.28
1av.72
89.64
46.19
3g.89
28.68
27 .65
26.78
26.61
£26.18
26.27
27.46
28.49

[N

] [V S s s ] o~ W
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*
21
28 106.23
19 188.22
18 189.235
17 22.93 1n9.66
16 22.11 1098.25
15 21.68 1089.68
14 108.92
13 187.86
12 101.28
11 74,78
18 50,29
9 42.60
3 39.66
7 a7 .84
& 36.585
= 35%.81
A 33.98
K 32.63
2 32.74
*
Xk
%
18
17
16
15
14
13
12
11
16
9
3
7
&
3
4
3
2
1
*
%
AX = 0.111 m
AZ = 0.114 m
Zn = 1.065 m

Test L7,

TEMPERATURE ("}
188.83 197,83 i8¢.85
188.91 185.88 186,12
B84.85 186,12 184.88
56.83 1D1.53 184.78
51.86 30.58 92.89
35.74 56.56 6£1.54
28.77 31.58 37.98
27.23 26,22 27.7)
24.35 23.87 24.87
24,72 23,44 23,47
25.21 232,95 24.16
25.73 23.88 23.84
23.84 23.56 25.39
24.83 22.47 2%.33
24.83 2%.91 24,38
24.56 24.65 24.51

VELOCITY Ln/e!

a. b. i

8. 2.31  2.3%

a. 1.7% 1.74

a. 1.23 1,42

a. .82 1.68

8. .61 #w.7e

a. .22 B.42

B, -8.280 -§.098

a. -p.37 -B.35

a. -0.48 -8.45

e. -@.57 -8.52

e. -B.63% 8.5

6. ~@.64

é. -8, 74

a. -@. 7

a. ~0.83

a. ~-8.86

=

a.

Outflow rate = 0.701 kg/s

Inflow rate =

0.653

kg/s

Qutdoor temperature = 18.6-1d.4% (

006 doov, 62.9 kW,

187.63 187,27
183.14 183,21

181.26
S8.98
88.21
67.82
42.58
31.84
24,32
23,31
24,85
23.58
22,96
22.79
24. 46

L 24,74

99.33
grv.18
88,40
66.79
43.93
29.38
24.24
22.7e
24,23
24.
23.
23,
24,
258,

@@@@ma?’aji
(4
m

location A

108.69 197,85
183.18 183.39
i91.45 101.78
98.63 188.26

91.23 93.2!
68.92 7@.28
41.53 35.35
27.88 24.77
24,81 23,17
23.78 23.44
24.43 23.74
24.38 24.87
23.41 22.88
23.41 23.18
25.83 24.72
25.43 25.14
4. g,
2.13 2.1
1.47 1.91
1,21 1,28
8.98 1.83
8.79 B8.76
8.52 9.51
B.23 B.14
-8.29 ~B.3€
-8.41 ~B,45
~8.58 ~8.52
~8.56 -8.68
~-@,61 ~8.65
-8.61 ~8.63
~B.64 -B.68
~8.67 ~B8.7€
~B. 68 -B.73

a. a.

gg. I 187.63
iB4.84 187.11
185.21 184.87

181.55 96.6%5
g5.61 88.72
58.27 56.22
Fi1.B9 31.83
24,18 28,33
23.20 25.23
22.62 25.31
23.35 22.63
22.88 22.88
2z2.74 21.87
22,16 22.22
24.73 22.83
24,51 24.14

1, “.
Py Z2.3¢
1.78 1.73
1,385 i.41
1. A7 1.186
8,79 .84
. dd 2.5
-, 18 @.1z
f.48 -8.18
-8,.48 -8,32
~8.%3 8,38
~f. 66 ~B.6F
e I T % I
-~ 7TE  ~8.87
-@, 77 -B.98%
- 1 {.8e
~1.83%

e.




Table B-14

Test 22; full window, 62.9 kW, location A

Outflow rate = 0.465 kg/s

Inflow rate

Outdoor temperature = 25.7-27.

= 0.462 kg/s

142.72
139.86
138.98
137.38
132.96
103.57
29.27
23.51
32.¢77
32.38
32.81
32.44
32.45
32.24
32.23
32.34

TEMPERATURE

xk

21

20 148.14

19 144.16

13 144,12

17 32.36 144.37 142.68
16  31.83 143.69 132.77
15 30.32 142.87 110,32
14 142.34 92.55
13 149.84 88.98
12 138.31 60.23
1 133.48 44.52
@ 121.29 38.43
9 103.21 35.98
3 88.56 34.47
7 76.88 33.17
6 65.86 32.43
5 56. 48 33.01
4 53.54 32.80
3 52.00 32.83
2 51.74 32.85

%k

# )

veLocrTy (/)

XK

18 8. .
17 B.  2.22
16 B.  1.79
15 8.  1.44
14 B.  1.15
13 B.  0.76
12 B.  B.27
1 B.  -8.47
10 B. -B.07
9 p. -1.94
8 B.  -1.16
7 B. -1.28
5 8.  -1.46
5 a. 0.
4 o.  o.
3 8. .
2 0. o.
1 6. o

b

5X = 0.106 m

AZ = 0.114 m

Zn = 1.145m

P
5°C

46

142.88
136.93
135.85
133.26
131.71
188.43
42.86
33.58
32.14
32.18
32.39
32.82
31.81
32.84
31.72
32.41

149.99
136.55
134.28
132.38
129.a3
187.57
45.71
33.14
31.84
31.75
31.98
31.31
31.38
31.26
31.35
31.78

141.63
137.14
134.63
132.63
129.85
111.85
42.06
32.38
31.38
31.58
31.31
21.55
31.04
31.82
31.82
31.94

141,11
137.91
135.78
133.83
139. 48
187 .64
35.15
31.37
38.93
39.78
38.91
30.89
30.r70
30.88
30.57
31.25

a.
2.13
1.58
1.37
1.14
a.84
a.49
~-8.51
~8.73
-8.87
-8.96
-1.14
-1.46

IS

142.61
139.53
137 .24
128.54
115.47
B3.86
41.208
33.23

s

1
H

D0 E e = P
W
B3

~1.06

#.
B.
€.

.
2.
@,
a.
i,
.
.
g,

i,
8.

0,



%*
21
Pl 172.59
19 178,78
18 178.89

17 27.74 1¥9.06
16 26.66 1¥8.27
13 26.86 177.28

Tk L

Test 23 273 window,
TEMPERATURE (]
174,93 17%.84
165.41 167.75
147,67 167.91
14 177.16 118,11 154,51
13 176.02 45.28 50.15
12 173.82 32.38 23.88
11 178.82 29,17 27.75%
19 165.18 26.49% 27¥.84
9 151.19 27 .48 27,33
2] 127.654 27 .54 27,45
I 105, 18 26.6% 26.98
B 87. 16 26.91 27.28
5 79.96 27.71 2V.35
4 °r.a7 2r. 19 27.19
3 76.39 27.84 27.11
2 vE.44 27,13 2v.12
W
* 1 Lo
VELOCITY (M/8)
K
18 a. i 5,
17 a. 2.5 2,89
16 B. 1. hE 1,49
15 a. 1. 2% .16
14 a. B, 81 3,76
13 a. ~@. 42 -B,43
12 8. B.28 ~-B.v8
11 8. -1,28 -1.82
19 8. -1 ET 0 -1.,50
3 a. &, &,
8 a. 5 40
7 @a. . o,
5 8. g, 4
5 a. 4N 4
4 a. i &,
3 a. H, £
2 a. i i,
i v. It B
*
A

AX = 0.106 m
YA 0.114 m
Z 1.358 m
n

It

]

Outflow rate = D.306 kg/s
Iinflow rate = 0.299 kg/s
Outdoor temperature =z 27.i-23.9%C

B9k

173.66
166.80
166.64
150,39
45,68
29.57
27.B3
27.31
27 .60
28.a!
a27.18
27.71
27.54
27.39
. 27.88
27.45

W.

173.85
168,23
164.39
145,64
44.56
29,98
28.88
27.83
27.76
28. 16
27 .43
27.94
27.82
27.78
27 .40
27.81

i

PRSI P~ OO S~ NS

H

BOLD S O3 D L 1S
MM LD o NG —

x = & = =

location A

174,94 172.62 173,52
168.34 166.76 1V].88
166.081 164.54 166.16
147.27 143.72 141.18
44.95 39.88 41.8%
29.77 28.33 29.78
27.83 27.11 26.32
27.58 26.52 26.14
27,08 26.64 26,28
27.83 26.71 26,58
26.73  25.42 25,99
27.33 26.42 26.98
27.17v  26.81 26.20
27.44 26.63 26,28
26.83 26.58 26.13
27.44 26,73 26,30
a. a. .
2.86  2.18 2.22
1.48 1.47 FoP5
1.12 1.28 1,42
u.76 B.78 B.86
-8.41 -8.48 ~8.94
-B.74 -B.76 ~8.91
~-2.98 -~1.98 ~1.28
-1.49 ~1.48 ~1.53
a. a. a.
é. a. &,
a. a. i
&, a. E
a. a. i
&, e, &
@, a, £
. g, i
a. . #

R

i ey
-

o,
a.
B,
&,



Table B~16

Test 30, 2/3 window, 52.9 kW, location A

TEMPERATURE (“C)

21
20 171.90
19 178.77
18 179,02
17 26.98 173.56 175.54 171.58 172.48 171.83 172.93 172.11 174.25
1§  26.88 179.00 179.19 168.98 168.78 167.96 168.38 168.51 169.58
IS 26.24 177.95 161.29 165.99 165.57 164.82 166.83 166.27 164.10
14 177.99 127.12 143.89 147.29 143.87 140.80 144.14 124.28
13 176.73 35.87 42.68 45.98 43.61 37.7B 36.60 4P.97
12 174.35 29.66 29.79 29.61 29.54 28.71 29.34 28,48
i 178,73 28.88 29.97 29.99 28.39 27.77 27.82 26.74
T 163.24 28.53 28.20 27.77 27.32 26.58 26.55 25.99
3 143.73 28.62 28.35 28.16 27.36 27.85 26.31 26.11
3 108.74 28.63 28.37 27.79 27.37 26.49 26.49 25.53
7 103.21 28.83 27.99 27.78 26.79 26.48 25.74 25.67
5 59,20 28.94 28.38 28.78 27.32 26.38 26.19 25.18
5 81.13 28.22 27.86 27.61 26.87 26.79 26.12 25.893
a 78.80 27.81 27.99 27.11 26.91 26.26 26.21 25.18
3 77.75 27.67 27.31 27.08 26.30 26.33 25.75 25.53
> 78.33 27.76 27.68 26.93 26.77 26.22 26.11 25.14
VELOCITY (m/s)
13 B. B. B, 2. v, B, 2. B, 7.
17 2. 2.22  2.18  2.18 2.1t 2.16 2.1t 2.31 @,
16 B. 1.74 1.52 1.44 1.43 1.47 1.54 1.78 0.
15 B. 1.27 1.8 1.4 1.24 1.9 1.13 1.23 B,
14 a. 8.0 0.6 9©.68 0.780 0.72 0.76 1.13 @,
13 . -p.45 -0.36 -0.38 -0.42 -B.51 -0.52 -8.54 0.
12 9. -8.84 -B.76 -8.75 -B.75 -8.77 -0.81 -8.98 Q.
T 9. -1.12 -B.96 -8.95 -B.96 -8.98 -1.81 ~1.27 @.
10 @, -1.52 -1.58 -1.41 =-1.51 -1.48 -1.58 -1.54 @.
3 2. D. a. 2. B. 8. 2. a. @,
3 B. D, 5. a, 2. 0. 2. 2. a,
7 B. a. 8. 2. @. 0. 9. a. 9.
g B, a. Q. ” 2. a. 0. o @,
5 a. 2. @, a. a. a. a. Q. 7
< a. a. @, 7. . a. a. #. .
3 a. a. g, . g, @, a, 8. ",
2 f. a, @, i, a, a, a, g, .
1 fa. a. &, B g, a, . [ [

AX = 0.106 m
AZ = 0.114 m
= 1.357 m

n

Outflow rate = (.309 kg/s
Inflow rate = 0.298 kg/s
Outdoor temperature = 23.0%

48
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Table B-17

fest 413 15 Window, pi.9 kW, location A

TEMPERATURE (V)

21

20 261.86

19 74.81

is 273.92

17 16.35 2vV3.76 264,81 260.49 259.49 260.15 263.54 256.85 296.06
16 16.45 272.21 ©26B.95 256.77 255.46 236,33 258.38 252.33 252.89
15 16.35 268.75 252.64 243,77 246.48 245.24 252.82 246.21 248.36
14 278.8a7 231.79 194.71 182.65 193.13 193.43 188.89 203,22

—
o
n
0N
LX)
N
L]

[31.64 71.83 57.81 47.79 49.85 58.45 118.86

12 266,25 36.35 23.29 21.91 21.38 22.87 19,98 24.13
11 265.13 24.41 24.2B 25.32 25.51 25.80 24.88 22.1%
18 262,88 21.43 22,17 21.88 21.78 21.38 28.58 182.53
9 52.92 15.79  15.7 16,21 16.18 15.58 14,97 14.3%5
2 215.87 16.86 15.94 15.83 15.69 15.53 14.63 14.90
7 Ivi.e4 16,3 16.3% 17,33 7.3 17.@82 17.32 1o.7¢
6 163,76 16.58 16,84 1¥.62 17.B8 17.78 18,23 18,75
5 199.62 15.37  19.52 15.94 15.88 15.82 14.38 13.47
4 193,94 15.68 15.87 15.67 15.41 15.18 14,82 13.5¢0
3 148,33 15.82 16.26 (6,36 16.32 15.51 14.92 14.83
2 144,53 16.83 17,15 16.87 16.1%8 15.86 14.79 14,31

VELOCITY (m/s}

18 a. 7, . 7, a.
17 8. ) 1.92 1,94 1.95
i6 8. ! 1.42 1,43 1.44
15 a. 15 1,14 1,15 1.17
14 a. 1.649 ¥.66 8,72 B.75
13 a. -f.24 ~-8.21 -8.2! -8.23
12 a. b5 =8.65 ~8.64 ~B.63
11 a. 1.88 -B.78 -B.78 -0.78
12 B. -3.,04 ~1.,85 ~1.28 ~-1.89
g a. &, 3. &,

8 0. é. a, e.

7 8. g B, G,

6 . g a. .

5 f. 4 9, .

4 a. £ B, 7.

3 . T i {4l

2 a. 5] A, B,

1 0. F i &l @, 4

'
=

AX = 0.106 m
AZ = 0.051 m
= 1.579 m

[rd

L

n
Qutflow rate = 0.126 kg/s
Inflow rate = U.108 kg/s
Outdoor temperature = 13,( - 1%, 1j°p

I IITETOCROIROEE®



Tahle B-18

Test 19; 6/6 door, 31.6 kW, location A

TEMPERATURE (O}

K

21

20 83.48

19 86.12

18 865.10

17 38.256 G6.51 B8.2!1 B87.83 ©8.13 B86.81 85.61 B6.37 84.2!
16  29.74 86.18 87.28 B85.85 86.83 83.66 B83.63 83.57 83.90
15 29.31 §5.93 83.87 B4.94 84.81 B2.38 82.27 84.08 82.21
14 85.98 80.54 84.45 84.38 81.83 82.58 82.91 88,55
12 85,75 67.29 82.92 81.42 77.88 B8B.65 81.67 62.92
12 85.15 68.72 75.48 73.74 72.77 71.24 72.16 S9.57
11 82.92 43.60 51.36 55.95 58.76 45.69 39.77 36.89
19 68.57 36.17 34.92 36.19 35,27 31.94 38.21 31.92
3 49.71 32.68 31.91 31.85 31.23 29.79 29.35 29,43
3 44.26 32.64 31.31 31.23 30.76 29.89 29.19 29,36
7 41.64 33.91 31.92 31.77 31.45 30.13 29.47 29.084
6 49.13 33.17 31.58 31.52 31.96 328.13 29.19 25.82
5 79.04 32.22 31.58 38.91 38.58 29.45 29.08 28,86
4 38.57 32.21 39.98 38.98 308.14 29.56 28.91 29.89
3 28,00 33,27 31.89 31.89 31.35 30.45 20.14 29,3t
2 37.78 33,26 31.73 31.88 31.50 30.86 29.97 29.79

b3

X

veLociTy (m/s)

W

18 0. 9. o, B. 8. 2. 9. @,
17 8. 1.78  1.66 1.65 1.65 1.68 1.7t 1.80
16 B. 1.45 1.27 1.24 1.19 1.24 1.28 1.45
15 B. 1.21 1.9 1.3 1.4 1.1l 1.15 1.23
14 a. 1.5 ©8.95 @.87 ©8.85 ©.94 ©8.98 1.00
13 8. .72 ©6.70 B.69 B.62 B.59 0.66 ©.53
12 0. .62 ©.55 ©.58 08.51 8.45 8.47 9.44
11 9. .19 ©.25 ©.27 ©8.26 B.18 ©.18 9.96
10 2. -9.380 -9.24 -0.23 -0.23 -B.28 -0.32 -B.25
9 9. -p.47 -0.38 -0.35 -0.37 -8.38 -0.44 -8.46
8 0. -9.55 -8.45 -8.43 -8.42 -B.46 -B.51 -8.51
7 2. -9.680 -9.53 -8.59 -0.50 -9.53 -B.61 ~8.62
5 8. -g.65 -D.58 -8.53 -8.55 -8.57 -8.65 -8.69
5 8. -B.63 -B.68 -B.57 -B.56 -8.68 -8.68 ~-8.72
4 8. -B.75 -B.64 -P.57 ~B.60 -B.62 -8.71 ~B.76
3 8. -p.88 -B.68 -0.62 -B.63 -0.67 -8.75 ~0.72
> 8. -8.83 -0.72 -0.64 -B.65 -8.68 -~8.77 ~0.53
1 a. a. 5} @, a, a. a. 4

*

e

AX = 0.106 m

AZ = 0.114 m

Z = 1.040 m

n

Outflow rate = 0.461 kg/s
Inflow rate = 0.430 kg/s
Outdoor temperature = 27.8-30.2°C

50



AX = 0.106 m
AZ 0.114 m

Z 1.001l m
n

il

Outflow rate =
Inflow rate = C
Outdoor tempera

Test 20, &/ door,

0.630 kp/s
.b18 kg/s

ture = 27.4-32.

Taple H-19

[+

188,18
177.87
175.41
176.68
172,14
154.98
87.13
51.00
iB.z28
37.31
37.73
I7.62
36.46
37.13
38.17

38.43

£,
2.0V
2. 11
1.88
1.58
1,18
B.a2
£.,50
S|
-3, 56
-, 7
W, B
~§, 89
-G, 95
-1 .81
ER N
-1, B8

£

TEMPERATURE
%
21
20 177.83
19 183.96
18 183.96
17 37.22 184,21 181.53
16 35.38 183.48 176.26
15 34,35 182,79 161.69
14 182.89 125.86
13 182,21 115.85
12 180,28 99.14
11 172. 11 73.59
19 138.31 58.06
9 93.55 41.09
8 79.27 38.77
v 72.15 41.47
6 67.72 39.85
5 62.81 38. 11
4 61.44 37.95
3 58.89 45. 19
2 57.54 43.91
*K
* -
VELOCITY  (m/s)
*K
18 2. b.
17 a. 2.91
16 B. 2.36
15 B. 1.93
14 9. 1,47
13 8. 1.97
12 a. #.83
11 a. #.43
10 0. -, 328
9 a. -, 85
8 e. -6, 82
7 8. -0.89
6 e. -1.08
5 8. -1.86
4 a. 1.14
3 8. Pald
2 a. - .24
1 8. i
b
*

FAY

1a5.% ki,

18l.84
ir2.32
175,17
163.53
171.85
149.66
104.52
56.67
29.89
37.13
3g.2v
37.77
37.53
36.41
38.71
39.15

location A

i8i.47
176.06
171.46
178.96
164.62
155.00
188.62
64.04
39.680
37.81
38.68
38.63
37.06
3v.v
39.98
39.92

183.58
174.7?
1v2.78
169.97
166,94
155.17
115.33
60.48
37.69
36.62
38.38
37.89
36.38
36.68
48.25
48.41

2.64
1.38
1.78
1.46
1.13
a.93
8.58
-8.28
”3.54
-8.67
-8.78
~0.85
~@.89
-8.93
-§.37
~-8. 86
2.

183.84
178.80
1v6.14
176.71
172.81
158.17
103, 48
46.77
36.16
35.35
36.48
36.85
35.38
35.18
39.64
39.57

8.
2.71
2.18

|
178.85
171.85
165. 87
139,89
1268.83
83.e8
54.25
38.71
al.89
36.21
36,48
35.91
35.56
37.28
28,39

= w

s = = & &

[EUNSOIIINEIIZTAE



Table B-20

Test 21; 6/6 door, 158 kW, location A

21

28 235.73
19 244.88
18 245.00

17 39.04 244,88
15 36.44 243.96
15 35.14 242.58

3

14 243.99
13 242.47
12 248,25
11 232.32
10 171.86
9 1i7.47
3 99,58
7 90.55
B 85,88
5 73.31
4 75.20
3 70.64
2 68.83
18
17
16
15
14
13
12
11
18
3
B
7
&
5
4
3
2
1
AX = (0.106 m

AZ = 0.114 m

Z = 0.978 m
n

VELOCITY

=

Outflow rate = 0.006 kg/s

Inflow rate = 0.679 kg/s

TEMPERATURE (°C)

Qutdoor temperature z 27.7-29.8°C

250.84 243.97 238.46
240.58 238,58 227.08
217.55 237.27 224.83

177.87 231.70 222.62
158.39 231.52 219.68
134.89 201.95 199.71
9%9.39 126.86 139.87
B7.22 61.81 73.47
45,82 43.86 44.78
45.46 48.43 40.76
43,72 42.89 42.38
47.85 40.85 41.951
41.16 41.88 39.11
43,19 39.61 39.04
49.27 41.29 .41.38
54.92 41.62 42.14
{m/s)
a. 8. a.
3.56 3.34 3.28
2.86 2.55 2.41
2.37 2.27 2.18
1.83 1.91 1.72
1,308 1.49 1.37
1.88 1.14 1.13
8.39 B.73 n.72
~-0.24 -B.26 -0.17
-8.7% ~-B8.63 -8.%96
-0.98 ~B.78 -8.69
-1.,8% -B.81 -8.,82
-1.1% ~-@.,99 B,92
-1.2% ~1.B8 -B.,397
-1.31 ~1.13 ~1,83
-1.43 ~1.22 ~1.18
-1.47 ~1.25% ~1.12
a, 0. @,

248.36
227.13
224.03
219.51
214,11
196.15
137.86
83.29
44,35
48.84
41.77
41.42
38.59
38.25
42.51
41.94

3.17
2.33
2.0
1.78
1.37
1.13

a.04
~0.53
-8.67
-8.88
-8.58
-8.95
-1.82
~-1.06
=111

7.

83.58
38.99
38.93
39.98
48.86
36.76
3v.74
41.58
43.88

3.18
2.39
2.07
1.77
1.33
1.13
8.71
.16
-0, 57
~-B.78
-8.87
-8.93
-1.88
-1.85
~1.89
~1.14
2.

1

1.
a.
-8,
-8,
-B.
-8.

-1

-1

[V I R TE I )

235.17 237.17
227.22 231.82
219.94 225.04
221.55 229.64
211.64 228.88
197.48 205.88
139.14 138.42
66.
39.
365,
38.
37.
26.
35.
42.
42.

18
63
56

. 98

91
71
97
28
54

- L0 B3
Wl

.93

17
78
28
&3
81
96

A6
~-1.
~-1.
.21
-1.

8,

18
17

v

241,92
236.99
234.95
218.65
286.17
181.28
125.66
v3.29
48,78
43.88
37.43
36,208
36.34
35.31
39,52
48,28

3.51

TEDEESEEEE
s s = % a =z E 3 3 %



Table B-21

Test 114: 2/6 door, H2.9 kW,

*
21
28 234,83
19 256,76
i8 258, 88
17 33,93 288,27
16 248,93
18 246,27
14 31.91 246,20
13 241,58
12 288, 48
11 127 .29
18 31.39 197.13
9 97 .57
g ag .78
7 84 .59
& 31.36 ?7.78
5 72.81
4 7l.85
3 66.76
2 31.39 EB7.67
*
*
*
18
17
16
15
14
13
12
11
18
9
B
>
&
5
&
3
!
*
*
A¥ = 0.067 m
Az = 0.114
7= 0.950
n
Outflow rate =

Inflow rate

= (), 20]

location B

TEMPERATURE  ©¢
207.42 242.43
222.28 235.36
224.75 241,87
226.08 235.85
209.48 199.72
141.59 139.43

95.82 111.83
58.57 74,10
35,17 35,58
34,36 33.81
35.45 35,95
35.38 35,31
16.99 36.48
35,92 36.03
36.25 36.69
36,45 36,21

VELOCITY (m/s)

w. @, B,

B 3.83  3.02

a. 2.88  2.65

2, 2.48  2.48

9, 2.44 2.89

a. 1.88 1.6

a, 1.3 1.11

uy .72 B.EY

g, - g.11 8,21

B ~B.54 ~8.59

A, -8,78  ~B.73

B, ~F,98 1,01

i, =1.1d ~1.14

i3 ~1.25 ~1,2

=} ~1,37 ~1.34

5 =1.as -1, d4

B, - LS 1,49

i, &, #.

0. 2050 kg's

kg /s

248.96
237.081
232.19
225.84
283.68
147.79
187.09
88.95
38.35
35.358
35.64
36.81
35.18
35.78
39.15
41.58

3.18
2.72
2.42
2.12
1.63
1.17
8.61

~8.58
~0.83
~1.01
-1.18
~1.21
-1.29
~1.15
-8.96
@,



Table B-22

Test 1l44; 3/6 door, 62.9 kW, location B

°C)

216.15 211.42
210.23 285.46
214.58 284.59
208.48 195.78
128.88 125.61
88.66
71.98
46.74
32.75
32.18
33.48
33.46
34.89
33.66
34.22
34.87

92.81
65.38
42.78
33.80
32.46
33.85
33.56
34.84
34.55
34.74
34.48

8.
2.78
2.386
1.97
1.68
1.16
e.8p
.44
-@.28
~@.49
=8 .67
8,79
~8.83
~1.88
~1.18
~1.12
.17

T

TEMPERATURE

*

21

20 284,86

i8 217.57

18 217.73

17 31.54 217.43 198.82
16 216.16 180.15
15 214.05 184.81
14 38.19 212.61 157.11
13 199.57 124.54
12 110.55 88.81
11 84.11 51.90
18 29.83 75.23 43,43
9 69.77 33.56
B 65.20 33.15
7 50.78 33.91
6 29.73 57.54 33.82
5 55.26 35.13
4 54.55 35.13
32 53.35 34.48
2 29.75 52.13 34.74

*

*

VELOCITY {(m/s)

*

18 8. B
17 8. Z2.72
16 8. .36
15 a. 2.86
14 B. 1.83
13 2. 1.35%
12 8. 2.93
| a. 8.33
18 a. -8.22
9 a. -8, 48
g a, -8.65
7 @, ~-B,83
6 @, -8 .35
5 g, -1.86
4 7. ~1.15
3 a. -1.2a
2 B, -1,249
1 @, g.

*

*

AX = 0.065 m

AZ = 0.114 m

z =1.017m

n

Outflow rate = 0.283 kg/s

Inflow rate = 0.289 kg/s

54

$
H

[ac B ax i R S o5 S

~ LMo N
NN L

~B.53

Mg

218,57
214.95
282.67
20%.86
136.13
86.45
65.76
43,862
35.83
32.44
34.82
32.81
34.08
33.88
37.31
34.74

ORI ATCITE



Table B-23

Test 2125 4/6 doov, 2.9 kW, location B

s

TEMPERATURE (" (Y

x

21

28 185.598

19 195,44

18 195,68

1v 25.91 195.63 165.66 194.28 191.53 1990.3% 190.36

16 194.66 157.66 191.85 185.44 186.11 187.28

15 192.25 129.62 188.85 175.41 168.99 183.82

14 24.44 188.26 138.14 152.88 144,23 145,16 157,37

13 138.28 76.61 79.23 P5.63 ?9.22 78.48

12 73.14 53,13 64.69 64.16 6£3.97 55.87

11 62.65 48.81 49,91 351.¥8 44,87 42.56

16 24.12 56.62 3.2 32.280 3B.23 29.69 29.988
9 52.31 27.56 2?.46 26.79 26.88 26.68
8 48.88 27.85 26.54 26.34 26.58 26.35
7 46 . 48 28,24 28,42 27.58 27.48 28.87
6 24.18 45,13 28.80 28.13 27.54 28.84 2Z2¥.9¢
5 43.9% 30.43 29.29 27.79 26.12 25.72
4 43 . 48 3B.g9 28.16 27.44 27.88 25,82
3 42,38 29,31 29,72 2B.57 27.42 26.87
2 24,37 41,89 29,25 29.23 28.94 28.43 2¥.83

*

*

VELOCITY  {(m/s)

*

18 £ i, &, g, a. é. .
17 g. 2,51 2.48 £.54 2.548 &.65 &,
le £ 2. 14 2.18 1.98 1.92 2. 0% g,
15 £ 1,75 1.68 1.53 1.54 1.88 &,
14 4N .65 1.29 1.28 1.17v 1.37 @,
13 il @.949 a.78 #.69 a.71 (.82 7,
P i 6 n.57 .47 A, 4n 1, A% [
1l [ 8,13 3,38 .28 ¥ i
10 i, ~@., 27 -8.,23 -0,29 3 &,
s i, -@.dy  ~8.48 8,42 6.
3 i, 4.9 ~-8.53 8,53 B,
7 1. ~-@.64 ~0,864 .
) @, ~@. 75 ~8.73 i
5 (2 -g. 77 ~8.70 B
4 7, -@.8E -¢.84 @,
2 3. ~-g.86 ~#.84 [
2 ", -, 8y 1,89 .
i A, g H i,

*

*

AX = (3.098 m

AZ = 0.114 m

Z“ = 1,038 m

Outflow rate = 0.351 kgl
Inflow rate = 0,357 kg/s




17 30.90

14 29.42

19 28.87

28.81

NN NDOW

29.12

e RWHB O NDOW

X
>k

il

/\k X
L@ Z

Z
n

Outfilow rate
Inflow rate

0.086 m
0.114 m
1.034 m

i

Hi

Test 242; 5/6 door, 62.9 kW, location B

187.91
198.16
198.22
198.2¢6
196.77
192.8!
174,35
89.76
67.76
68.19
56.75
54.56
52.64
58.64
48.98
47.18
46.23
44.71
44.13

W

Table B-24

TEMPERATURE

167.48
157.68
184.65
83.22
66.03
55.89
42.12
38.11
35.98
35.44
35.19
35.98
35.17
36.83

(°C)

194.45
192.44
189.72
137.46
73.56
59.95
44.7?
37.59
34.13
33.76
34.14
34.44
34.54
34.65
36.44
36.47

VELOCITY  (m/g)

a. a.
2.31
1.88
1.32
1.12
a.57
8.31

-8.89

-0.25

-0.37

-0.59

-0.63

-8.71

-8.79

-8.83

-B.89

~-8.96
a.

T EoeIEeE

0.378 kg/s
0.383 kg/s

a.
2.32
1.98
1.45
1.88
a.48
.34
a.14
~@.22
~8.33
~@ .43
~8.57¢
-B.62

~B.72

~8.77

~8.81
8.

199.49 188.74 192.54 192.61 193.99
184.00 1B1.72 178.94 185.14 192.64
175.66 165.68 154,77 172.83 174.46
114.78 1@8.15 1B6.B4 121.87 13B.S5

72.19
64.91
51.95
35.98
33.98
32.89
33.76
33.78
33.64
32.96
35.76
35.58

2.32
1.88
1.34
8.97
8.42
8.35
@.31
-8.18
-@.34
-8.,42
~8.,52
~8.58
-8.62
-8.67
-0.72
~8.76
a.

78.45
66.68
53.45
39.60
32.74
32.68
32.77
33.47
32.22
32.42
34.36
34.76

2,39
1.74
1.33
8.92
9.42
.33
B.28

-8.18

~-8.33

~-8.42

-B.53

~-0.58

-8.62

~-8.67

~-8.73
~-8.795
a.

69.33
62.39
58.37
34.88
31.75
31.52
32.37
32.54
31.33
3.1
33.41
33.41

2.38

a.

68.68
68.43
43,27
32.88
32.56
38.95
31.37
31.79
38.24
3a.52
31.68
32.33

.43
.82
.42
B4
A7
Y
-8.25
~-8.39
~-B.58
-B. 63

S e = D&

~B.¥5
-, 88
~B. 87

62.51
54. 5@
46 . 48
33.29
31.04
29.71
38.35
28.77
38.41
22.99
38.50
38.75

i
EaY

DO



17 22.82

14 21.16

10 20.92

20.82

21.27

“RMWbhUoDNODOE

Test 410: 676 door,

173.18
181.54
181.74
181.12
179.74
175.33
139.33
G4.68
51.07
44.95
41.59
39.60
38.02
36.68
35.55
34.06
33.25
32.33
33.09

AR = 0.100 m

YA

0.114 m

Zn = 1.035 m ,
Outflow rate = 0.454 ky/s
= (}.431 kg/s

Inflow rate

e

TEMPERATURE
178,82
137.13
74,62
54.31
48,41
37.93
31.83
28.09
24.86
24.92
24.97
25.54
268. 44
27 .64
28.27
Z2E.41
VELOCITY
0.00 Oa 00
0.00 Z2.31
0.00 1.80
0.00 .21
0.00 ¢.93
0.00 0,73
0.00 0,34
0.00 ~0.08
0.00 ~4.24
.00 ~0.3B
0.00 ~¢,47
0.00 ~0.39
Q.00 -0.68
0.00 0,73
0.00 ~0.76
Q.00 ~0.78
0.006 ~0.81
0.00 [Es T

ble B-25

181,39
179.55
170.15
§7.92
56.23
42,94
32.53
28.80
24.75
24,10
23.85
24,57
23,61
24.52
25.33
26.17

o
Lo )

iy B3
0. Q0

Hi.9 kW,

174.91
169.80
148.35
74.898
56.33
49.82
37.62
30.24
23.02
23.25
24.02
24.06
23.33
23.82
25.70
26.23

0.00
2,23
1.64
1.21
0.80
0.57
0.42
0.28
~0.13
~0.31
~0.40
~0.50
~0. 55
-0, 59
~0.BO
-0 .62
~0,58
0.00

location B

176.086
165,94
145.30
73.39
56.39
52.39
42.33
28.60
23.87
23.26
23.85
24,03
22.83
23.21
25.72
26.19

e Q0

178.18 177,07 178.71
169.59 172.29
133.75 144.88 151.47

164.2868

68.886
53.20
48.57
37.66
26.58
22.97
22.23
23.38
23.195
2Z.41
22.21
25.37
25.86

0.00
2.31
1.58
1.18
.73
0.33
0. 40
0.2
~0.18
-0.37
-0.43
~0.55
-0 ,38
-~ 5O
~C.H1
-0, B3
-0.85
0.00

89.81
43.57
45.38
33.68
26.87
Z22.99
22.85
2Z2.44
21.89
Zi.18
21.54
24.47
25.88

~0. 77
©. 00

71.48
A43.34
40.70
34.73
27.28
24.37
3,91
20,83
o . 80
20.54
20.10
&4 .30
£3.92

0,00
2 .40
1.77
1.43
.94
2.957
.36
0.20
iy 04
-3 .33
{3} . 40
(¥, 30
=3, BQ
-y 78
-G, BB
.94
- 838
n.00

Q.00
Q.00
[s IR 14]
Q.00
0.00
Q.00
Q.00
0.00
0,00
Q. 00
0,00
0,00
0. 00
O, O
[« IRATA]
O,
Q.00
LT 4]



17 32.69

14 30.580

18 29.92

29.97

NWAUNONOW

30.45

=NWAUNRNDODW

0.106 m
0.114 m
1.040 m

]

1/\ X
AZ

Z
n

Outflow rate
Inflow rate

i

Table B-26

Test 210; 6/6 door, 62.9 k¥, location B

TEMPERATURE (°()

176.92
159.98
197 .89
66.75
6l1.16
46 .58
34.63
34.87
33.85
35.54
34,83
34.36
33.69
35.56
35.36

178.40
187.20
187.47
187 .59 155.46 186.49 1B81.48 182.47 187.16 18g8.9%8
186.22 112.84 184.38 176.18 171.82 171.90
182.47 B81.40 181.34 162.88 157.94 146.46
156.45 67.61 120.23 98.51 94.45 92.94
81.12 6B.28 5B.15 E7.89 69.98 67.39
85,47 58.88 58.17 6£1.28 62.13 62.38
598.56 40.68 45.62 49.63 51.21 48.78
55.60 36.69 38.92 38.18 35.21 36.61
52.75 33.56 33.B2 32.87 34.83 33.68
56.78 33.73 32.74 31.93 32.33 33%.84
49,26 33.86 33.41 32.89 34.61 34.94
48.23 34.58 33.46 32.8B2 33.36 35.14
46,89 36.12 33.42 32.67 33.88 33.98
46.13 48.28 33.29 32.71 32.66 33.83
45. 13 35.23 35.45 35.86 35.89 35.72
45.60 34.75 35.78 35.7B8 35.76 36.52
VELOCITY (mfg)
2. 8. 2 @, 8. 8.
B. 2.11 .89 2.18 2.21 2.28
a. 1.65 1.73 1.66 1.59 1.59
0. 1.22 1.24 1.1?7 1.28 1.18
8. 1.85 8.95 a.84 2.88 B.82
B, B.69 a.54 B.358 9.48 B.46
a. 8.38 B.41 2.48 9.39 8.35
g. -8.08 B.26 8.28 B.22 B.21
8. -B8.25 -B.14 -B.15 -3.22 ~B0.23
. -8.36 -8.31 ~B.32 -B.34 -B.36
8. -8.48 -0.43 -B.41 -B.45 -~0.43
g. -8.62 -B.52 ~-B.52 -~B.52 .54
a. -a.78 -8.68 -~B.57 2.59 0.68
a. -8.73 -8.62 ~-B.58 ~B.680 -~B.62
. -8.66 -0.68 .63 -B.63 ~B.65
a. -9.82 ~-8.78 -~ 6.64 -B.64 -B.68
a. -8.91 -p.73 ~-8.85 -~B.66 ~B.72
@, a. a. a. . a.
0.439 kg/s

B

0.440 kg/s

187 .28
184.26
166.77
115.53
63.74
57.83
48,86
37.8ev
35.29
33.97
34.68
34.08
34.42
23.78
34.58
35011

ol . R K
- Od U1 — B 0D O
04 s Is 0 LR e O
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Table B-27

Test 310, 6/6 door, H2.9 kW, location B

21

20 170.24
18 177.74
18 177.90
17 21.468 177.28
16 175.73
15 170.89
14 20.24 126.07
13 60.08
12 48.42
11 42.82
10 20.00 39.50
9 37.53
B 36.09
7 34.86
6 18.70 33.85
5 32.65
4 31.87
3 30.82
2  20.14 31.09
18

17

16

15

14

13

12

11

10

g

8

;

5

5

4

3

2

1

AX = 0.106 m

AZ = 0.114 m

Zin = 1.045 m
Outflow rate = 0.462 kg/s
Inflow rate = (0.435 kg/s

R

TEMPERATURE L)
164,75 174,68
135.21 172.96

57.97 164.31
47.50 78.72
39.88 48.74
31.77 37.08
27.76 30.80
25,08 24,82
21.06 2Z.00
21,40 21,05
21,468 21.472
22.25 21.11
22.34 20.88
23,21 21.08
23.68 22.83
23.31 23.42
vELOCITY (/&)

0.00 O . G OO0

0.00 2.33 .28

0,00 1,76 1.78

0.00 1.17 1.31

0.00  0.98 0,80

0.00 0.72 0,63

6.00 Q.31 .41

0.00 ~0.1B .20

0.00 =0.26 ~0.i8

0.00 ~0.38 ~0.33

0.00 0,83 -0, 80

0.00 ~0.58 ~0.51

0.00 ~0.B4 ~0,55

0,00 ~0.88 ~0.53

0.60 VT

0.00

0.00

0.00

171.13
185.21
142.93
G9.89
52.25
43.27
34.79
28.36
22.81
21,88
21.71
22.22
20.92
21.78
23.14
24.84

0.82

176.42
1B83.36
142.17
s8.04
53.16
49.19
37.81
27.88
22.93
21.97
22.18
22.47
21.30
21.64
23.87
24.97

G.00
Z2.34
1.62
1.22
0.77
0,353
0,42
0.22
-0, 19
~( .31
-, 40
-0, 50
~0, 55
-{ 39
-, 81
-1, B3
- .54
0,00

170.58
158.05
125.32
65.51
50.01
44.70
35.83
25.88
22.35
21.99
22.10
22.51
21.33
21.64
23.68
25.07

0.00
2.3%
1.80
1.17
0.77
0.52
0.37
0.23
-0.23
-0.38
~0. 43
-0. 853
~0.58
-6
-0.64
-0 .68
~0. 68
0.00

174.08 173,44
183.64 168,90
142.95 144.07

Ze41
47 .62
41.89
30,48
24.18
23.10
22,21
22.886
22.37
2Z2.08
21.82
24 .69
24.94

G0
Z.38
1.G8
1.24
0. 83
0,50
G.32

0 o K380

65.44
43.11
38.65
31.64
£5.44
24,84
23,82
At
£2.22
#3.08
22.03
24.38B
=4 .86

.00
Z.42
1.78
1.38
.92
.50
9.30
.08

~.20

.35

-0, 46

~0.58

-0, 66

~0.74

-0, 81

-0.89

-0 .89
0.00

Q.
0. 00
0.00
Q.00
Q. O
GO0
0,00
0.00
0. Q0
0. 00
[ IR ATH]
O I
(eI
Qo W
AR TH
& {30
O, G
[ ERT]
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AX

NZ

Z
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fi

fl

38.96

23.06

28.61

28.81

(.095 m
G.114 ™
1.032 m

Outflow rate
Inflow rate

172.86
180,82
181,17
181.31 132.39 181.58 178.42
179.53 194,88 179.76 177.63
173.63 64.94 169.95 149.44
119.06 59,25 B85.20 79.53
66.18 55,38 5B8.84 59.66
v.40 46.77 48.93 52,40
52.86 49.61 40.36 42.24
49.90 37.48 37.42 38.72
47.91 34.59 33.71 33.32
46.53 34.14 32.74 32.39
45,29 34.72 33.51 34.84
44.26 35.90 33.94 33.74
42.95 34.15 32.64 32.55
42.19 35.25 32.47 32.83
41.38 34.82 34.92 34,17
42.01 34.39 35.81 35.23
VELOCITY (m/s)
@. a. a. a.
9. 1.92 2.e8 2.8
8. 1.48 1.59 1.53
9. .58 1.13 1.96
a. 8.78 B©.83 0.75
a. 8.31 ©8.58 9.58
B. 8.31 0.49 0.42
8. -8.85 0.13 8.24
8. -8.23 -8.286 -B.08
8. -9.34 -8.29 -8.28
8. -9.43 -8.39 -B.36
a. -8.55 -8.48 -8.46
a. -8.58 -8.55 -B.51
a. -8.65 -8.57 -B.52
B. -8.69 -8.62 -8.55
8. -8.72 -8.62 -8.58
a. -9.82 -8.68 -0.68
a. B. 8. a.
= 0.483 kg/s

Table B-

28

Test 240; 7/6 door, 62.9 ki,

TEMPERATURE (°C)

0.464 kg/s

178.54
167.74
140.86
77.62
62.24
56.87
44.84
38.89
32.88
32.48
33.14
34.82
32.38
32.73
34,08
35.58

2.8v
1.46
1.87
8.71
g.54
8.41
8.22
~8.13
-B.27
-8.37
-8.46
-8.58
~8.51
~8.53
-B.55
~8.59
8.

lovation B

177.29
166.47
138.16
68.34
62.86
54,36
45.49
36.00
32.13
31.66
33.58
23.23
32.44
31.86
34.25
34.68

177.56 179.96 {77.73 177.19
159.84 168.81 171.82 144.89
125.88 126.15 154.45 121.43

7l1.48
68.17
54.82
43.92
34.51
31.34
31.21
32.95
32.85
31.75
31.34
33.68
33.94

2.88
1.46
1 ar

.70
8.52
8.38
B.16

~8.24
~-8.36
~-8.42
~-@.51

-B.54

~0.58

~8.68

~-8.64

~8.65
a.

73.32
58.38
52.54
42.35
34.12
31.46
38.93
32.94
32.31
31.68
31.13
33.89
32.95

2.17
1.47
1.88
B.73

8.36

8.1@
~8.2%
-8.37
~B.46
-8.56
-8.60
-8.64
-8.67
~8.75
-8.74

a.

v2.37
54.96
58.99
41.65
34.35

2.24
1.68
1.18
a.77
.51
8.32
@.84
-8,31
~8.42
~8.53
~-@.64
~B8.78
~B.74
~-8.78
~8,83
-8, 86
a.

58.81
53.66
56.63
47 . 308
.22
37.54
34.65
34,897
33.28
31.68
30,91
33.18
35,39

PR LI
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B-29

Test 1163 &/4 doov, 62.9 k¥, location B

TEMPERATURE (“C)
*
21
26 164.41
13 172.01
18 172,13
17 30.56 172.04 173.79 174.92 178,13 165.97 186.92 16B.20 168.74 16%.43 171.75
16 169.88 128.53 172.89 158.71 152.84 151.24 158.32 143,41 1%7.48 166.6!
15 159.15 1P2.27 147.21 119.49 116.20 186,11 182,27 93.30 126,84 118.76
4 29.37 B6.20 57.29 £9.55 68.18 71.11 63.18 64,77 60.74 68.17 50.71
13 56,12 49.81 S5B8.88 53.83 55.19 54,16 53.84 51.686 49.76 46.38
12 50,21 44.35 45.82 49.39 58,57 47.97 48.13 47.67 43.71 43.14
11 48. 46 40.50 48.78 43.78 44.42 44,87 42.95 3B.25 3I7.38 39.23
10 29.93 45.78 28.46 38.95 39,79 39.92 35,69 35.93 33.81 3%.56 35.87
g 44.15 74.17 33.79 34.65 33.85 3I2.79 31.88 31.91 32.27
r 43.93 33.81 32.99 32.77 32.64 31.76 31.63 30.87 30,76
7 42.09 34.86 33.62 33.66 33.34 32.88 32.52 32.38 31.57
6 28.97 41.33 34.64 33.58 23.61 33.42 32,53 32.73 32.87 30.78
5 40,31 36.36 34.42 34.27 24.88 33.64 33.19 32.7% 3p9.92
4 39.75 37.12 34.12 34.87 34.12 33.37 33.84 32.52 38,87
3 39.12 33.89 34.94 34.63 34.42 33.84 33.54 33.e8 31.42
2 29.19 39.56 33.85 34.78 34.59 324.68 34.98 33.63 33,13 31,26
*
A
VELOCITY (m/s)
*
18 a. a. &, i & 3. W, . @,
17 B. 2.88 1.97 91 1.88 2.8 2.83  2.1B  2.17
16 9. 1.49  1.49 w5 1,36 1.32 1.3@  1.48 1.45
15 B. 1.87 8.99 93z  @.91 ©.91 B.8% @.55 8.99
14 B. B.73 B.72 65 8.6 .62 B.61 ©.62 0.70
13 n. B.36 0.35 .33 B.3 .32 ©.33 B.32 9.34
12 9. 8.28 ©.25 24  @,24 @.21 @.24 B.15 08.27
11 9. -9.87 ©.04 op  B.18 B.13 -B.BE -0,14 ~B.07
19 9. -p.21 -P.16 i@ -p.28 -8.28 ~B.26 -0.33 -B.22
g B. -9.27 ~@.29 28 -p.31 -0.35 -B,48 -B.41 -B.34
B 8. -8.36 ~0.35 L35 -, 4P . : -8, 47
7 9. -8.45 -8.41 4D -P, 43 -8, 5%
& 9. -@.51 ~8.45 44 ~p, 48 -, B
5 9. -@.56 ~0.48 ~@, 44 ~B,47 ~B, 74
4 a. -g.65 ~8.53 AR~ 53 -, Pk
3 . -A.78  ~f.%6 -B, 52 -0, 57 G
2 B. -a.77 -8.5 -@,58 P, 62 -, 7
1 a. B. i, @,
K
W
AX = 0.111 m
AZ = 0.114 m
Zn = 1,071 m

Outflow rate =
Infiow rate =

0.491 kg/s
0.513 kg/s




Table B~30

Test 1223 full window, 62.9 kW,

*
21
28
18
18
17 29.39
16
15
14 28.16
13
12
11
10 27 .86
9
8
7
6 27.78
5
4
3
2 27 .81
x
»
*,
18
17
16
15
14
13
12
11
18
g
8
e
6
5
4
3
2
1
*®
*
AX = 0.106 m
AZ = 0.114 m
Z =1.214m
n
Qutflow rate =
Inflow rate

TEMPERATURE {°C)
185.89
195. 14
195.82
154.91 169.83 197.24
193.34 118.70 192.63
189.18 85.25 189.45
157.38 67.18 181.04
86.31 50.89 62.79
67.79 37.58 43.36
61.42 34.16 324.28
35.77 33.77 33.24
52.01 390.95 31.88
56.84 30.62 308.62
48.79 30.52 30.58
48,33 31.18 31.B9
47 .46 38.57 31.14
47 .83 38.60 38.33
46.14 30.88 29.51
46.42 30.16 29.98
VELOCITY (m/s)
8. a. a.
2. 2.12  2.87
9. 1.58  1.65
g. 1.29  1.13
8. 8.8 B.76
0. 9.38 B.46
a. -0.16 -8.87
a. -8.32 -8.34
a. ~0.48 -8.43
a. -8.68 ~-8.56
8. -0.88 ~-8.65
. -@.37 -0.84
a. -1.87 -1.86
8. a. 2.
8. a. 8.
a. a. 8.
8. a. a.
a. a. .
0.358 kg/s
= 0.352 kg/s

locatiun B

189.60 192.38 183.78
181.7@ 181.73 180.82
166.25 163.95 148.54

92.83
66.28
48.44
34.73
32.88
38.59
38.22
38.41
31.81
3.7z
29.45
29.36
29.48

a.

$8.86
68.32
49.25
33.53
32.47
308.33
29.98
38.23
38.70
38.33
29.66
28.87
29.06

B86.76
63.93
43.38
32.31
I2.12
29.86
23.48
30.00
30.82
29.65
28.74
28.67
28.69

2.17
1.49
1.8
@.66
8.48

~-8.39
~8.47

193.88
182.50
158.51
96.393
60.93
39.53
31.48
31.71
29.15
25.86
29.48
29.92
25.97
28.395
28.01
28.32

a.
.25
1.58

185.12
192.17
178.68
104,49
55.89
35.64
31.48
3a.44
28.78
28.13
29.35
£8.53
28.49
27 .28
27.65

26.99

-



pole Bedl

Test 2243 2/% Window, #0900, location B

{
*
21
20 208,28
13 217 .46
18 2iv. 18
17 28.92 216.88 709,40 200,96 287,15 205,13
16 215.29 199,86 191.79 197.48 285.21
15 218,91 - 1P6.49 196,64 1¥V1.79 186.4%
14 27 .23 196.71 1B6.68 183,12 187,46 85.95
13 11:.5¢ 33.99 33,31 3z.0m  31.24
12 86.14 31 LB 29,71 28.84
11 78.49 38 H L B8 i . B2
18 26,37 73.88 38 e W17
9 69,85 28 B2 26, 34
3 64,45 27 7& 25.6¢
7 68.83 27 S I S 26 . 25
=] Z26. 1% 58.88 28 27,011 26.74  25.82
5 5¢7.22 29 29,95 29.p8 27.42
4 56.79 28 V36 2F.6R  26.88
3 ShH. 685 27 LBd 264 26. 44
2 26.36 56.79 27 a3 26.67 29.8%
*
*
WEL
*
18 i a. e
17 4 285 i B3
16 4 1.36 E ¥y
15 (4l .98 0.9z
14 & .44
13 %] ~@.34
12 a. ~@ .47
11 g ~B .73 I (i
19 8. -1.18 ~ 1, W& 8,
9 @ 8. G £
8 ., = B
7 . B, [,
6 . @, .
5 o, i, El
4 i, S i
3 7 8, %
2 7 . 1,
i Bl . i
*®
*
AX = 0.016m
AZ = 0.114m
Zm = 1.371lm
Outflow rate = 0.261 Ly
Inflow rate = 0.228 kyu



Table B-32

Test 324; 2/3 window, 62.9 kW, location B

TEMPERATURE (Oﬂ)

21
20 206.03

19 217.23

18 217.20

17 24.42 218.295 212.29 209.47 206.02 207.28 207.02 210.53 209.20
16 214.64 188.35 207.09 189.08 157.76 188.81 195.39 208.23
15 210.28 117.42 183.37 175.91 175.585 157.12 171.63 183.63
14 22,93 192.53 43.04 73.95 88.73 96.74 91.87 B88.64 67.98
13 106.58 28.33 28.08 28.54 30.30 295.49 27.65 28.54
12 83.74 27.81 27.16 27.43 27.89 27.51 27.08 28.32
11 75.95 27.43 26.64 28.70 26.88 26.682 26.41 25.78
10 22.69 70.51 27.40 27.14 27.00 26.99 26.42 26.24 25.6B
9 65.84 24.07 24.084 23.77 23.89 23.55 23.42 23.24
8 €1.41 24.58 23.73 23.82 23.68 23.04 23.02 2Z2.88
7 87.89 25.49 23.85 23.38 23.48 23.02 22.82 22.83
B 22.51 56.05 26.36 25.23 23.82 23.74 23.81 23.37 22.72
S 54.54 26.97 27.85 24,08 23.80 23.74 23.55 22.68
4 $3.99 23.29 23.44 23.26 23.33 23.23 23.08 22.92
3 53.18 23.88 23.58 23.43% 23.52 23.15 23.19 23.33
2 22.84 54.25 23.71 23.58 23.55 23.62 23.37 23.28 23.82

veLoCcITY (m/s)

18 0.00 0.00 0.00 0.00 + 0,00 0.00 0.00 G.00
17 0.00 2.27 2.09 2.10 2.11 2.20 2.28 2.40
16 0.00 1.87 1.61 1.47 1.40 1.39 1.50 1.74
13 0.00 1.08 0.88 1.01 1.01 0.986 1.00 1.22
14 0.00 0.15 0.33 0.37 0.40 0.41 0.39 0.23
13 0.00 -0.47 -0.41 -0,43 ~0.44 -0.45 -0.48 ~-0.54
12 0.00 -0.70 ~0.,8% -~0.389 -0.680 ~0.,B80 ~0.65 ~0.80
11 .00 -0.82 -0.80 -0.76 -~0.76 -0.77 -0.8f -1.00
10 0.00 -1.i18 ~-t.16 -1.,f2 ~-1.13 ~-1.,13 ~-1.1% ~-1,15
9 0.00 0.00 0.00 0.00 ¢.00 0.00 Q.00 0.00
8 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
? 0.00 0.00 0.¢0 0.00 0.00 0.00 0.00 0,00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
4 Q.00 0.00 Q.00 0.00 0.00 0.00 0,00 0.00
3 0.00 0.00 .00 0.00 0.00 .00 0.00 .00
2 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
1 0.00 0.00 0.G0 0.00 Q.00 Q.00 0.00 0.00
AX = 0.106 m

AZ = 0.114 m

Zn = 1.382 n

Outflow rate = 0.268 kg/s

Inflow rate =

0.247 kg/s

64

.00
.00
.00
.00
.00
0.00
0.00
0,00
2.00
.00
.00
0.00
©.00
.00
0.00
3.00
.00
3,00



Table B-33

Test 220 &/6 door, 31.6 kW, locatrion B

TEMPERARTURE ("
® ,
21
pa4| 114.81
19 119.28
18 118.22
17 27.18 118.92 116,16 118,81 117.82 115.88 117,19 116.9% 114,58
16 118.88 112.98 119.54 113.82 112.13 118.31 113.74 116,62
15 116.88 58.68 114.76 188.12 96.80 91.73 95.30 184.13
14 25.80 94.28 45.11 £8.88 59.65 55.74 54,83 53.79 54.84
13 48.84 42.64 44.81 44.88 44,26 42.88 40.52 38,98
12 42.71 38.85 48.86 41.74 41,74 39,18 3B.36 36.52
11 39.78 33.84 324.30 35.18 33.93 In.,48 27.97 31.94
18 25.38 37.75 3B8.59 29.86 29.28 27.8B3 26.45 26.5Z 27.40
9 36.38 2B.B5 28.18 27.v2 26,79 Z26.65 25.7% 27.83
8 35.49 29.86 27.64 27.25 26.77 26.24 26.84 26.24
7 34.79 29,22 2B.32 28B.31 V.35 Z7.14 28,31 2V.5@
6 25.38 34.36 29.77 2B.280 27.8¢ 2V.49 26.88 26.7Z 26.72
5 33.76 2B.93 27.84 27.72 26.97 26.56 25.61 26.76
4 33.43 29.41 27.83 27.54 26,98 26,36 26.87 25.78
3 33.83 29.15 28.77 28.93 28.24 27.61 26,62 26.23
2 25.68 33.48 2B.97 2B.97 29.87 28.57 27.56 27,27 26.26
*
*
YELDLITY
*
18 a. 5 £,
17 a. l 1.68
16 a. i. 1,11
15 a. a. B.84
14 a. a B.52
13 a. a. B.36
12 a. B. 9.27
11 a. 8 B.12
18 a. -8, ~@.19
9 a. -4, -}, 28
8 a. -8, -, 34
4 B, -8, -, 48
3 C B -8 -, 43
5 a. -, ~i. 45
) a. -8 ~13 . 46
3 . = ~@. 45
2 a. - -1, 48
1 e, 3. A,
*
*
AX = 0.106 m
AZ = 0.114 m
Zn = 1.061 m

Qutflow rate = 0.346 kg/s
Inflow rate = 0.343 kg/s

i L
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AX =
AZ

VA =
n

i

OQutflow rate
Inflow rate

Table B-34

Test 221: 6/6 door, 105.3 kW, location B

TEMPERATURE
222.69
234.83
235.51

29.33 235.48 283.75

233.82 143.22

228.38 115.93

26.47 199.71 85.89

191.93 78.21

75.54 68.54

66.86 52.16

25.76 66.78 42,16

57.22 36.63

54.76 35.83

52.45 36.57

25.94 568.62 36.43

48.24 43.69

46.81 41.97

45.34 3r.78

26.95 46.12 36.73

(°C)

258.85
249.59
250.65
183.82
98.24
74,63

VELOCITY (m/s)

a.
2.58
2.84
1.58
1.28
8.64
0.48

OO SEEIEREONODE
|
fa~)
N
=}

=
o

0.106 m

0.114 m

1.000 m
= 0.498 kg/s
= 0.505 kg/s

a.
2.61

2.14

1.60

246.38 245.61 248.86 251.15 242.75
233.61 231.22 231.46 238.17 246.564
223.21 209.80 193,94 210.58 214.63
137.21 130.32 148.78 152.62

155.99
92.47¢
88.57
58.82
47.78
36.54
33.41
34.51
34.98
35.97
36.19
36.78
38.19

66

88.82
82.33
62.66
47.77
35.11
33.31
34.64
34.87
36.089
36.21
36.73
38.48

2.75
1.97
1.54
1.87
f.52
0.41
8.38
8.82
~-B.35
-8.49
-0.61
-8.67
-8.v8
-8.74
~B.77
-8 .88
a.

668.88
88,87
60.62
40.62
32.67
31.67
33.57
33.83
34.26
24.43
35.48
36.86

2.80
1.99
1.58
1.87
fn.52
a.42
.34
~@.13
~@A.41
-B.53
~8.69
~@.74
~0.78
~&. 88
~@.85
a.

82.88
7B.83
56.24
35.55
32.24
39.87
33.65
32.67
33.35
32.56
33.98
34.42

2.88
5.10
1.61

B.52
B.38
8.31
~-B.2%
-8, 47
-68.58
-8.v2
~g.8¢
~B.8%
-8.87
-8.91
~@.95
8.

66.82
65.81
51.24
42,37
32.57¢
32.28
38.91
36.9¢6
31.58
31.89
3n.39
32.88



le &~

Test 5143 2/6 door, Ll ki, locarion C

21
20 201.63
19 210.11
18 211,00
17 10.57 210.8%
16 210.35
15 z208.83
14 8.93 208.15
13 205.85
12 200,40
11 188.07
10 8.75 127.8%9
g 78.7%
8 65.43
7 56.08
6 7.78 48.57
3 46.20
4 45.00
3 43.03
2 8.87 41.42

R UODNOT

AX = 0.067 w
LZ o= 0,114 m
Zn = 0,960 w
Outflow rate = (1,24
nflow rate = (0,238

TEMPERATURE (Y1)
206,56 200.84
198.39 199.82
169.73 191.37
185.63 191.71
191.57 191.15
168.82 185.27
118,76 146.98
32.72 S1.77

11.37 10.36
9.88 9.58
12.48 11.46
11.72 11.84
10.21 #.77
10.18  9.48
$11.76  11.44
11.79 11.56

veLociry (m/s)

G Lt .00 ¥, 00

0.00 3.38  3.22

0.00 2.88 2.86

0.00 .80 2.57

0.00 2.51 ?.39

0,00 2.19 1.98

Q.00 1.72 1.50

0.00  1.08 1086

0.00 -0.08 0.25

0.00 -0.82 ~0.64

6.0 ~4.82 -0.81

0,00 ~1,08 -1.04

0,00 ~L.21 ~1,16

G.00 -1.33 ~1.26

8,00 -1.43 ~1,34

0.00 -1.48 ~1.44

0,00 ~1.%4 ~1.47

G.00 0,00 0.00

ok

ke
b @

iy

202.91
199.58
195.19
192.64
184.28
187.44
151.64
38.02
11.06
8.36
10.87
10.31
8.50
8.60
11.55
11.70

0.00
3.43
3'04
2.71
2.49
2.13
1.67
1.12
~0.05
~0.68
~-0.88
~1,13
~1.2%5
-1.36
-1.45
~1.93
-1.87
Q.00

.00
OL.00
0.00
0.00
.00
.00
0 e 30
000
.00
0. 00
.00
0.00
0,00
2. 00
0,00
0. 00
Q0
3,00



Table B-36

Test 5443 3/6 door, 62.9 kW, location C

21
20 166.88
19 173.52
18 174.25
17 8.84 174.18
16 173.56
15 172.24
14 7.30 171.16
13 187.20
12 155.60
11 103.87
10 7.21 S6.B7
8 44.29
38.77
7 38.04
5 5.31 34.07
5 32.07
4 30.83
3 29.20
i 7.43 27.30
18
17
18
15
14
13
12
11
10
3
g
7
B
5
4
3
2
1
AX = 0.065 m
AZ = 0.114 m
Zn = 1.025 m

O
TEMPERATURE ¢ ©)
168.56 1B8.70
161.13 168,41
128.91 161.84
139.22 158.27
136.01 154.60
87.29 114.48
37.72 52.27
13.32  18.43
8.67 8.32
8.33 9.11
10.88 10.864
10.89 10.59
10.08 9.37
10.68 9.88
10.31 10.20
10.54 10.46
veLocity (@/s)
0.00 ©0.00 0.00
0.00 2.84 2.85
0.00 2.55 2.39
0.00 2.18  2.07
0.00 2.12 1.84
0.00 1.75 1.50
0.00 1.14 1.03
0.00 ©.40 0.45
0.00 -0.37 ~0,29
0.00 -0,61 -0.57
0.00 -0.78 ~0.G89
0.00 “"0~92 -y, 84
0.00 -1.03 -0.94
0.00 -1.10 ~1.01
0.00 ~1,15 ~1.05
0.00 ~1.13 ~1.12
0.00 ~1.22 ~1.16
0.00 0.00 0,00

Outflow rate = 0.343 kg/s
Inflow rate = 0.337 kg/s

6H8

187.52
164.25
159.66
154.93
150.71%
121.33
55.08
14.60
8.57
8.23
9.83
8.77
7.70
8.22
9.48
9“53

0.00
2.82
2.34
2.00
1.74
1!.41
1.01
0.43
~0.35
~0.38
-0.71
-0.84
-0.92
-0.98
~1.03
~3.08
-1.13
0.00

167.74
163.67
1680.62
157.06
151.32
117.85
56.03
12.32
8.77
8.07
9.12
§.22
7.03
E.71
8.36
€.38

* 0.00
2.81
2.37
2.07
1.79
1.43
1.00
C.43

~0.40
~-0.62

"'0..78

~3.87

~1.00

-1.03

-1.10

-1.12

~0.67
0.00

167.47
165.14
162.02
160.34
154.20
132.01
4B.27
11.68
8.87
8.94
7.86
6.99
6.20
6.06
8.89
8.03

0.00
2.98
2.54
2.33
2.03
1.68
1.17
0.38
~-0.41
-0.54
~-0.74
~0.80
-1.03
-3.12
~1.24
-1.28
~1.32
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0,00



Test 512,

17 22.38

14 20.91

10 20.99

19.66

NWH DI~ DLW

20.85

= NWRUOIN T WO

168.33
174.07
174.64
174.44
173.85
172.55
170.63
163.41
128.79
76.18
58.03
51.49
48.44
46.35
44.40
42.56
41.56
40.11
38.21

AX = 0.098 m

AZ

0.114 m

Zn = 1.034 m ‘
Qutflow rate = 0.393 ky/s
Inflow rate = 0.383 kg/ls

Table B-37

470 door,

TEMPERATURE

VELOCITY

0,00
0,00
0.00
0.00
0.00
Q.00
0.0C
Q.00
C. 00
O.00
Q.00
Q.00

163,32
151.40
118.36
122.23
113.47
57.41
53.34
37.70
24.29
24.1¢
23.85
23.38
23.79
25.81
22.57
23.30

L

0. 00
£.389
2.14
1.78
1.69
1.34
Q.73
0.38
~0, 23
~Q ., 50

62,4 ki,

188.27
166.79
1B2.18
155.13
134.30
78.32
87.70
30.486
22.23
21.94
22.78
23.06
22.77
23.41
22.98
23.54

raf )

0.00
Z2.51
2.0%
1.73
1.46
1.12
0,68
.34
w28
-0, 49
=+ GO
“““ 0.74
-G.81
-, 87
O L8
“““ .24
“““ 0.87
0.00

jocarion €

167. 04
164.68
180.04
153.01
144,36
83.16
50.08
28.64
22.52
21.70
23.37
23 .48
21.67
21.82
23.45
23.6%

¢.00
2.46
1.99
1.64
1.30
1.0
0.58
0.27
~0.28
-0, 45
~0.56
~0 . G8
~0.77
-0, B2
-0, 87
-0.82
~0.83
0.00

ig68.14
165.29
161.80
155.96
140.37
BB.S51
41.46
25.70
22.38
Z1.74
23.41
23.18
21.19
21.186
23.66
23.86

0.00
2.44
1.88
1.72
1.48
1.09
0.61
0.17
-0.35
~0.46
-0.58
-0.71
~0.80
-0.86
~0.81
-0.2%
-Q.87
.00

168.37
167.84
164,94
160.62
144,22
82.36
35.21
23.02
23.11
2246
22.27
22.22
20.64
20.76
23.74
23.96

0,00
Z2.60
Zu21
2.02
1.77
1.38
0.68
0.1
-3, 3
- B2
»»»»»» .87
s I - 3
-0, 96
0 W 1
-1.13
w(, B
-0, B
QL G

.00
.00
1,00
.00
.00
3. 00
0. 00
@.00
.00
2,00
.00
.00
.00
.00
0. 00
0. 00
(s 1s]
0.0



x %k

21
20 156.80
19 161.67
18 162.02
17 22.15 161.96
16 161.15
15 158.97
14 20.55 155.19
13 140.68
12 92.89
11 59.34
10 20.66 48.36
g 44.23
B 42.61
7 41.59
G 19.57 40.74
5 39.49
4 38.32
3 36.36
2 20.57 35.56
18
17
16
15
14
13
12
11
10
9
8
7
B
5
4
3
z
1
AX = 0.086 m
A7 = 0.114 m

Zn = 1.056 m
OQutflow rate = 0.440 kg/s
= 0.442 kg/s

Inflow rate

Table B-38

Test 542, 5/6 door, 62.9 kW, location C

TEMPERATURE

147.72
12B.26
98.11
87.58
72.82
54.80
47.04
34.73
25.02
25.31
25.26
24.74
26.99

29.11
24.786
23.93

(PC)

187.15 156.33
155.68 153.86
151.19 148.51
135.89 132.14

89.32
57.68
48.09
28.26
22.55
22.951
23.08
23.10
23.73

24.01
23.83

23.95

veLocity (n/s)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
2.37
1.84
1.47
1.18
0.98
0.47
0.26
~-0.24
~0.48
-0.58
~0.74
-0.80
~-0.86
-0.88
-0.90
-0.97
0.00

0.00
2.37
1.88
1.37
1 -27
0.87
0.43
0.23
""0-23
~-0.486
~0.3%
-0.68
-0.75
~0.78
'“‘0.83
~0.86
-0.88
6.00

70

94.08
82.90
45.46
29.11
22.75
21.81
23.06
22.97
22.863

22.76
23.58

23.13

0.00
2.335
1.87
1.47
1.20
0.73
0.47
0.24
-0.28
~0.41
~0.52
~0.62
~-0.68
-0.72
~0. 76
“0.77
~Q.82
0.00

135.80
152.85
146.27
134.78
98.23
62.36
40.31
26.47
22.49
21.58
23.04
23.05
21.87

Z21.98
23.30
23.12

154,03
150.14
145.60
137.19
107.45
61.23
31.12
23.81
21.89
21.189
22.47
22.45
20.87

21.12
22.57

22.895

0.00
2.31
1.79
1.49
1.23
0.75
0.41
‘"‘0 .09
~0.32
~0.42
~0.49
~0 . B0
-0.67
~0.72
~0.76
~-0.81
-0.82
0.00

154.88
155.50
147.41
143.22
117.25
57.82
28.39
23.05
21.68
21.40
22.25
22.59
20.33

20.69
22.33
23.54

0.00
2.33
1.87
1.60
1.31
0.82
0.41
~0.17
=0, 3%
-0, 48
~-0.54
~0. 66
~Q.74
~0.79
-0.83
-0 .88
-0 .80
0.00

155.2%
153.54
141.30
131.08
112.64
43,91
34.33
24.76
24.0%5
22.20
20.93
21.54
19.90

20.43
22.89
23.389

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



Test bl u/o door, o4 kKW, location ©

TEMPERATURE (U

21
20 146.82

19 151.81

18 152.2%

17 19,66 152.34 148 .48 147,50 146.84 144,58 14548 148,032 (48,2

16 151.63 116,08 146,88 145.84 142,82 141.52 141.24 140.10

15 1492.63 80.9% 140.29 137.85 134.80 136.00 127.2E8 121.87

14 18.39 144.85 TE.2Z 120,87 117.05% 123.38 127.40 127.06 115.50

13 118.41 86.39 E5.66 B3.95 B8.684 76.34 79.88 6£3.80
12 66.16 43.21 47.7%1 47.15 46.54 43.06 37.87 35.956

11 46.07 34.18 37.17 38.84 33.%1 27.3% 24.80 Z7.88

10 18.28 39.52 26.20 23.7% 25,95 23.14 21.43 20.22 21.80

9 37.16 23.368 20.31 20.B4 18.74 19.80 189.14 20,24

B 36.1% 22.01 20.36 19.78 19.37 189.1¢ 18.8B3 145.8%

7 35.31 24,2% 20.87 20,985 20.38 Z20.81 1E.BY 18,10

B 17.35 34.56 23,76 20.88 20.49 20,71 Z20.31 18,82 17.38

S 33.42 25.4% 21,08 20.38 189.29 18,14 17.8% 17,38

4 32.46 25.85% 21.76 20.689 19.74 189.04 18,34 16,86

3 31.03 24.23 21.08 21.23 20,82 20.89 20,04 15,88

pd 18.33 30.7%9 21.71 21.87 21,36 21,25 21.33 20,74 185,23

VELDCITY /s

18 ©.00 £ 0 LTS . GO e 00
17 0.00 f A Ao 2.8 2.1%5 03,00
16 0.00 1.74 1T 174 1,65 1.64 0, Ol
15 0.00 1.28 1o 1,30 1.4 DN TH
14 0.00 1.105 1.41 1.08 1.08 0. 00
13 0.00 OuEg I .61 0.69 s a4
12 0.00 0.40 Oy A B 0.38 0.3 0o Gl
11 0.00 O.i W 0.22 -0, 0% Q.00
10 0.00 ~0.28 ~0.24 0,17 -0, 20 Do D1
] ¢.00 ~0.4% 0,41 037 3. 37 ~0.4] Q.00
B 0.00 = 4E -0, 44 -0, 4% -0, 47 2,060
7 0.00 ETCREY ¢ B 1o ~0. B8 -0 B0 £ Q)
G 0.00 -y B0 ~0,81 o ld o
5 0.00 iy B «Q. 6% -0,

4 .00 ~th,TH - . B4 QL BT -0

3 Q.00 ~0,vHE 0, E 4 - 0. GE (T

2 .00 -0, 88 by H R ¢ I Iy
1 0.00 Ch e LA AT QL O Ol [WIHI & QLT

AX = 0.106 m
AZ = 0.114 m
Zn = 1.059 m
Outflow rate = 0.498 kg/s
Inflow rate = 0.479 kg/s



P A peh e b e bt = NN -
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AX
Az =
Zm =

[}

24.70

22.94

22.59

22.00

23.01

Table

B40

Test 510; 6/6 door, 62.9 kW, location €

151.02
156.45
156.98
157.20
156.66
154.78
150.98
125.13
69.895
51.82
45,77
43.13
41.G4
40.44
39.43
37.95
37.08
36.08
36.01

0.106 m
0.114 m
1.046 m
Qutflow rate = 0.476 kg/s
Inflow rate = 0.474 kg/s

TEMPERATURE

152.99
136.31
80.86
73.52
66.02
50.00
39.80
31.90
27.57
26.21
26.21
23.12
28.23
29.26
27.61
25.55

(u“)

152.15
149,59
146.28
127.81
73.17
56.92
40.889
27.03
24.52
23.82
24.42
24.186
23.92
24.15
25.21
26.21

VELOCITY . (m/s)

0.00
0.00
0.00
0.00
0.00
¢.00
0.0¢
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00

0.00
2.24
1.77
1.27
1.05
0.85
0.39
0.12
-0.32
-0.42
~-0.54
-0.71
-0.78
~-0.83
-0.87
~0.85
-0.90
0.00

0.00
2.15
1.73
1.36
1.09
0.68
¢.38
0.15
~0.27
-Q.38
-0.49
-0.59
-0.65
-0.70
-0.75
-Q.77
~Q.73
0.00

151.490
147.98
141.77
124.68
72.07
55.97
41.91
28.39
24.60
24.12
24.37
24.86
23.70
24.35
25.79
26.896

0.00
2.20
1.69
1.28
1.05
0.58
0.335
0.15
~0.25
-0.36
~-0.44
-0.54
-0.58
~-0.65
~Q0.87
~0.70
~0.64
0.00

150.44
145.55
140.11
131.04
79.12
58.27
42.53
28.60
25.07
24.15
25.12
24.88
24.30
24.25
26.80
26.95

* 0.00
2.08
1.52
1.27
1.01
0.57
0.33
0.18

-0.22

-0.36

~0.43

~0.51
~-0.58

-0.83

~0.65

~0.67
~0.63
0.00

150.36 15Z.28
146.93 149.77
141.29 145.82
132.09 131.32

79.80
52.87
37.48
26.52
24.58
23.94
23.36
23.34
24.27
24.23
26.87
27.19

82.95
53.49
34.04
25.68
24.49
24.21
24.49
25.24
23.48
23.90
26.32
27.57

0.90
2.16
1.68
1.42
1.12
0.64
0.33
0.06
-0.29
~0.44
-0.51
-0.63
-0.,87
-0.73
-0.74
-0.77
~-0.78
Q.00

154.41%
147.32
144.58
126.389
71.59
44 .61
34.97
28.02
26.00
25.37
24.50
23.40
23.77
23.04
27.02
28.06

0.00
2.28
1.87
1.71
1.44
0.79
0.32
0.13
-0.18
-0 .42
~0.33
-0. 68
-0, 76
~3. 84
~0.81
-, 899
~1.01
0.00

0.00
¢.00
0.00
0.00
0.00
¢.00
0.00
0.00
¢.00
0.00
¢.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



=~RNWRUMDNDW

L]

AX
AZ
Zn =

13.63

14.45

14.40

13.72

14.61

136.489
141,04
141.40
141.43
140.33
137.24
126.89
83.68
46.14
35.98
32.38
31.07
30.27
28.82
28.79
27.72
26.83
25.33
23.45

0.095 m
0.114
1.082 m
Outflow rate = 0.5n0 kg/s
Inflow rate = 0.539 kg/s

Test 540 V/6

ki,

location €

121.38 134,39 136.75 133.87 135.30
133.03 131.33 130.72
48.72 128,05 122.00 118.62 120.27

TEMPERATURE o
889.70 133.80
53.82 €868.22 7B.84
36.76 A48.64 47,03
25.39 31.687 34.98
20.96 24,26 Z8.4B
17.84 18.28 18.80
16.37 16.49 18,50
15.17 13.68 195.40
18.32 16.51 16.41
17.868 18.21 16.06
21.26 168.92 iB.48
18.78 186,48 1B6.40
21,08 1B.78 18.861
17.85% 18.81 1i8.8B7

VELDCITY fm/

0.00 C.00 O il

.00 2.13 2.19

Q.00 1.88 1.7

Q.00 1.04 J 4=

Q.00 1.13

Q.00 Q.88

0.00 0.34%

0.0 ~0.17

0.00 -0.28

0.0 ~0.40

0.00 -0.47

0.00 ~0.85

O.00 ~-0.62

.00 ~0.357

.00 ~0.86%

0.00 -0.,58

Q.00 ~0,80

Q.00 0. 00

B&.44
47.08
36.68
27.82
20.18
18.43
15.43
16.27
16.38
15.78
i6.19
16.41
17.03

0.00
2.20
1.58
1.21
0,83
0.55
0.38
0.15
~0 .20
"""" 0.35
-0 .42
-0, 52
-0, 54
-0, 57

-G B0
00

B84.51
44.B3
36.28
24.92
i8.88
15.74
189.37
16.38
i6.44
15,38
15.496
16.45
17.18

O, 00
2.3
.58
.8
0. 580
0.
Q.04
Q.08

-y, 44
-, B2
L - )
Q7
-G B8
-0 BO
3 A
[

138,71

91.83
47.39
34.71
23.04
17.82
16.4%
13.58
17.13
16.44
15.88
15.40
17.4€
17.34

0.0¢
2. 14
1.80
1.28
0,92
0.53
0.33
~0.086
-0.31
~0.37
~0.48
-0.31
~Q.58
-0 .58
~3.64
~0.83
~3.63
0. 00

134,71 137,17
130.48 131.13 132.42
125.198 123.46 1286.58

g97.82
43.60
30.81
20.81
17. 01
1. 08
LH. 60
.16
16.31
i4.89
195,18
16.80
17.47

-0, BY
-0, 70
.00

94.83
41 .68
27.53
18.87
16,488
168.44%
1581
15,80
15,47
14,74
14,688
17,08
17,88

137.14
134.80
125.75
102.890
37.58
3Z.42
24,89
20.389
18,60
17.82
18.81
185.20
14.48
14,38
17.27
17.08

0.0
Z.41
1.89
1.78
1.23
0.533
0.36
0.13

~0.15

-0, 28

-0, 41

-0, 54

-0, 73

-0, BO

G, 82

-0.88

~1,03
¢.00

L I
Lt ey

L

[}




21

19
18
17
16

14
13
12
11
10

NGO SO W
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Table B~42

Test 517; 8/6 door, 62.9 kW, location ¢

(8]
TEMPERATURE ( C)

129.43
133.96
134.44
16.00 134.68 1035.31 i31.11 128.91 131.686
134.07 71.85 130.64 124.77 127.75
131.88 51.42 117.65 113.82 116.17
15.01 119.36 41.36 77.37 71.85 74.20
68.02 33.22 38.72 40.84 41.10
41.23 25.08 29.08 31.85 33.91
34.09 22.47 23.59 26.04 28.03
14.93 30.67 19.86 18.29 19.93 19.97
29.06 17.34 16.76 17.26 17.75
28.09 17.23 16.40 15.77 16.286
27.32 18.07 16.25 16.689 17.19
14.33 26.64 18.66 16.72 16.09 16.96
25.85 19.08 15.99 16.20 16.47
24.98 19.86 17.32 15.84 16.7%
24.05 18.26 16.82 17.10 17.52
14.98 24.41 18.79 18.11 17.71 18.30

veLociTy  (@/s)

0.00 0.00 0.00 0.00 0.00
©.00 2.07 2.18 2.08 2.05
0.00 1.42 1.58 1.595 1.48
0.00 1.21 1.20 1.15 1.14
0.00 0.89 0.83 0.86 0.81
0.00 0.83 0.350 0.45 ©.43
0.00 0.18 0.22 0.31 0.28
0.00 -0.14 0.12 0.135 0.18
0.00 -0.27 -0.28 -0.20 -0.22
0.00 -0.35 -0.34 ~0.33 -~0.29
0.00 -0.42 =-0.43 -~0.42 ~-0.40
0.00 -0.52 ~-0.48B ~0.48 ~0.45
0.00 -0.37 ~0.55 -~0.53 -0.50
0.00 -0.58 ~-0.53 ~0.53 -0.48
0.00 -0.84 =0.357 -0.53 -0.51
.00 -0.87 -0.60 -0.55 -0.53
0.00 -0.73 «~0.668 -0.82 -0.56
0.00 0.00 0.00 0.00 0.00

AX 0.111 m
AZ 0.114 m
Zn = 1.085 m
Outflow rate = 0.593 kg/s
Inflow rate = 0.576 kg/s

74

128.897
126.17
116.82
76.72
40.24
32.8B5
24.20
18.59
168.74
16.26
16.98
16.97
16,13
16.47
17.48
18.04

.00
2.07
1.47
1.13
0.82
0.40
0.25
0.08
~-0.23
-0.34
~0.41
~-0.489
-0.52
~0.30
-0.93
~0.53
-0.53
0.00

128.89
124.00
117.21
77.73
490.02
31.38
23.64
18.30
16.61
16.17
16.890
16.71
15.82
15.70
17.43
17.86

0.00
2.08
1.46
1.186
0.81
0.37
0.22
~0.03
-0.28
~0.38
-0.43
-0.51
-0.354
~0.54
~0.57
~0.58
~0.60
.00

iZ28.88
126.42
113,13
73.14
37.73
27.89
20.684
17.57
16.76
16.10
16.61
16.68
15.46
15.82
17.04
18.18

0.00
2.18
1.49
1.17
0.80
0.38
0.19
~0.186
~0.30
~0.39
~0.44
~-0.53
~0.55
~0.80
~0.80
~-0.64
~-0.63
0.00

130.23
125.€69
118.18
66.07
34.01
25.52
18.39
17.68
16.66
16.51
16.49
13.71
15.37
15.086
17.61
17.56

128.31
121,085
103.86
81.43
32.05
26.486
22.43
19.43
19.07
17.92
16.72
15.789
15.38
14.73
17.31
17.14

0.00
2.33
1.64
1.43
0.94
0.3
0.19
0.05

-0.22

~0,32

~0. 40

~0.51

~0.83
~0.72
~0.82
~0.88
~0.91

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



Table B-473
Test 627; full window, 62.9 kW, location C
TEMPERATURE YU

21
20 148,07

19 153.37

ig 153.94

17 11.10 154.09 138.77 148.01 148.44 148.04 148.64 152.83 150.72

16 153.65 119.42 146.35 146.97 143.57 142.43 143.8% 146.1%

15 152.10 £83.40 138.93 135.82 137.97 138.19 145.72 118.22
14 9.47 148.12 785,17 115.58 118.77 125.31 122.42 113.97 114.08

13 123.74 53.73 M.72 70.4%5 G8.80 65.88 EBB8.01 87.29

12 70.34 18.77 17.88 25.3%9 30.33 25.33 20.33 20.24

11 49,66 13.86 12.12 12.18 13.02 12.26 12.42

10 9.45 40,23 13.16 11.31 11.83 11.84 11.54 10,95

g 34.34 11.83 11.27 10.4% 10.82 10.586 10.03

8 31.11 11.82 10,64 10.88 10.86 10.42 10.08

7 29.76 12.33 12.93 12.089 11.8% 11.38 905

£} B8.65 29.08 11.42 311.87 11.3% 11.48 10.680 q.77

3 28.28 11.28 11.1¢ 2.892 10,07 10.08 8.93

4 27.78 10.94 10.63 10.33 10.4¢ a9.84 . Q.01

3 26.62 106.80  10.47 8.72 10.10¢ 10.29 3 8,73

2 9.59 28.80 11.05 10.18 10.48 10.81% 10.70  10.01 9.892

- {vfa)
VELOCITY R

i8 Q.00 Oy O O 30 L Ty G.00 o, OO Q.00 b,
17 C.00 v 2.2 2.23 2.20 227 2.83 L T
18 0.0¢ 1.84 1.77% 1.68 1.6 1.87 L 2.04 £, D
135 0.00 1.496 1.38 1.29 1.28 1,32 1. A 1.54 . 00
14 0.,.Q0 1.44 1.03 1.02 1.02 1.03 oLy 1.31 0, O
13 Q.00 .50 .57 0,55 D.32 3,31 0, A 0.58 0, b
12 0,00 -0.23 -0.18 ~0.11 =~C¢.10 ~0.14 -0.21 ~0.26 0yl
11 .00 ~0.5% ~0.49 ~0.48 ~¢.48 ~0.350 ~0.%4 -~0.56 0y GG
10 .00 ~0.7¢ ~0.BO ~0,%58 ~0.57 ~0.358 - =079 L. 3
8 0.00 ~0,78 ~0.BY -0.82 -0,82 ~0.B3 -, 87 OO0
8 c.00 ~0.87 -0.,73 ~-0.69% -0.88 -0.71 -0, S8 o G
7 0.00 ~1.02 ~0.88 ~0.83 -~0.84 0,85 ~-1.12 y
8 0.00 ~1.1% ~1.10 ~1,08 -3,11 ~1.13 -3 .22

5) OO0 0L 00 0L 00 0,00 0.00 0, 00 G L0

4 GO0 G, D [ 0,00 GO G ik Oy Y A
3 Q.00 [ O, 00 GO0 0,00 GO0 O, Q0 Iy
2 G, 00 G 0 0,00 0, 00 0,00 0. G0 0,00 T4
1 O, 00 O o E30Y T, ¢ O, G0 .00 (ALY A .00 PR LS
AX = 0.106 m

AZ = 0.114 m

Zn = 1.228 m

Outflow rate =
Inflor rate =

U.441 ky/s
0.435 ku/:



Table

K

3~4 &

Test 522; full window, 62.9 kW,

TEMPERATURE (“C)

21
20 153.30
19 158.98
18 159.40
17 15.24 158.57 155.82 154.86
16 158.97 145.61 153.53
15 156.85 91.05 146.07
14 13.25 152.53 87.68 122.95
13 127.789 65.30 74.789
12 72.93 28.54 26.24
11 52.93 19.32 14.94
10 13.28 44.28 18.30 15.35
g 37.99 15.18 13.80
8 34.13 14.44 13.74
7 32.42 15.868 15.82
G 12.77 31.74 14.42 14.92
S 30.71 13.76 13.22
4 30.27 14.09 14,03
3 28.18 14.95 13.51
z 13.95 28.34 14.70 13.89

verocrTy  (@/9)

18 0.00 0.00 0.00
17 0.00 2.28 2.14
16 0.00 1.84 1.69
15 0.00 1.45 1.29
14 0.00 1.13 1.02
13 0.00 0.64 0.355
12 0.00 -0.18 -0.08
11 0.00 -~0.3568 -0.49
1GQ .00 =-0.73 -0.61
=) 0.00 -0.83 -~0.68
a8 0.00 -0.94 -0.78
7 .00 -1.05 -~0.88
B 0.00 -1.18 -1.12
S 0.00 0.00 0.00
4 0.00 0.00 0.00
3 0.00 0.0G0 0.00
2 0.00 0.00 0.00
1 0.00 0.00 0.00

AX = 0.106 m

LZ = 0.114 m

Zn = 1.215m

Outflow rate = 0.426 kg/s
Inflow rate = 0.416 kg/s

134,032 1852.47
149.44 150.10
144.37 143.486
127.80 133.22
72.68 73.98
35.35 35.30
15.03 17.08
14.95 15.06
13.73 13.99
13.58 13.B2
15.57 15.21
14.09 14,08
13.27 13.48B
13.68 13.76
13.81 14.02
14.14 14.29

0.00 0.00
2.17 2.19

1.62 1.58
1.26 1.29
1.01 1.01
0.351 0.52
0.08 ~0.03

~0.47 -0.40
~-0.58 -0.54

~0.63 -0.B60
~0.70 ~0.68
~-0.84 -0.82
~1.41 ~1.11
0.00 0.00

0.00 0.00
0.00 0.00
C.00 0.00
Q.00 0.00

location ¢

152.10
148.08
143.20
130.62
70.80
30.54
15.73
14.58
13.71
13.34
15.26
13.86
13.51
13.49
14.16
14.18

151.75
148.70
144.495
123.40
69.32
22.82
15.12
14.68
13.41
13.48
14.08
13.78

13.34
13.47
13.688
14.29

0.00
Z2.22
1.72
1,40
1.03
0.55
-0.18
~0.45
-0.389
~0.64
~0.79
-0.89
~1.13
0.00
Q.00
G Q0
¢ .00
0.00

i51.98
150.07
141.98
127.01
68.71
22.37
15.29
14.04
13.85
13.38
13.20
13.28
12.97
13.10
13.52
14.08

OO0
2.30
1.84
1.89
1.30
Q.84
““““ Q.18
w3, 51
-, T3
-G B3
-G, B3
-1.08
------ 1.1
&, 00
0. 00
0.00
Q.00
Q.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



21
20
18
18
17 10.36
16
15
14 8.76
13
12
11
10 g8.92
9
B
7
B8 8.34
S
4
3
2 8.93
18
17
i6
15
14
13
12
11
10
=]
8
7
B
3
3
3
2
1
AX = 0.106 m
AZ = 0.114 m
Z = 1.361l m

1

Qutflow rate
Inflow rate

Table B-45

Test 5243 2/3 window, 62.9 kW, location C

171.34
178.25
1768.83
178.84
178.32
17€.689
174.73
1668.74
132.39
85.82
668.31
56.01
49.57
45.85
43.68
42.27
41.686
40.76
41.87

= 0.325 kg/s

TEMPERATURE  (V'CJ
163.53 173.01
144.47 170.11
89.61 165.58

49,87 115.87
16.49 13.25
12.23 11.52
11.76 11.43
11.08 11.43
9.01 9.88
8.358 9.48
9.24 10.05
8.680 10.24
10.69 13.84
9,97 10.30
9.03 9.860
8,17 8.89

veLOGITY (B/8)

0.060 0.00 0.00

0.00 2.22 2.1%

0.00 1.78 1.BB

0.00 1.24 1.22

0.00 0.47 0.70

0.00 ~0.%4 -0,48

0.00 -0.50¢ ~0.65

0.00 ~1,i1 =-0.95

0.00 -1.38 ~1.31

0.00 0.0¢ (.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00  0.00

0.00 0.00C 0,00

0.00 0.00  0.00

0.00 £, 00 0.00

0.00 0.00  0.00

0.00 0.00 Q.00

= 0.287 kg/s

172.01
167.50
163.23
135,40
20,63
12.14
11.34
11.67
9.45
9.37
9.61
10.30
11.41
9.47
g.41
9.14

Q.00
2.07
1.55
1.14
0.77
~0.40
~0.63
-0.81
~1.32
Q.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00

77

170.57
1B5.67
160.04
142.31
18.83
12.42
12.02
11.80
9.96
8.14
8.40
9.84
10.70
8.24
g9.24
9.21

168.13
164.38
158.68
135.83
18.98
12.36
+11.80
11.68
9.51
9.06
9.49
g.81
10.69
9.29
9.83
9.74

0.00
2.11
1.55
1.14
0.76
-0.43
~-0.61
-0.80
~1.33
Q.00
0.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.00

188.83 le8.88
166.06 167.47
165.11 141.892

121.07
14.20
12.01
11.03
11.32

8.82
8.87
B8.72
9.28
10.10
g.18
8.06
8.64

G.QG0
2.23
1.886
1.28
G.72
~-0.44
~0.84
~(.93
-1.32
0.00
0.00
0.00
.00
0.00
0. 00
0.00
0.00
0.00

94.21
12.51
11.43
10.64
10.70
g.08
8.88
8.83
.98
9.22
8”97
9.21
9.36

O9.00
2. 44
1.890
1.34
.99
=¥, 49
-y, B6
=3 .10
-3 .39
3.00
.00
.00
$.00
.00
D.00
.00
.00
0.00

.00
0.0
0.00
0.0
0.00
Q.00
0,00
0.00
0.00
Q.00
Q.00
Q.00
C. 00
Q.00
O 00
0. 00
[ elel
. Okl



20

o o o b g Pt ek pe ek B
CUWOoO=NWHMUODJOWO

[SEARE-TRF Ry RLN)

NN E

Test 541; 1/3 window,

273.05
290.26
291.45
8.59 281.27
290.39
287.27
7.81 288.893
281.986
271.11
241.40
7.69 192.51
173.33
164.66
159.13
6.81 155.31
150.63
145.54
140.81
7.78 134.64

AX 0.106 m
AZ = 0.1l4 m
n = 1.577 m

TEMPERATURE

272.54
211.82
26.12
18.73
13.086
11.97
10.286
9.80
13.03
9.59
9.90
8.46
11.58
8.78
8.06
7.98

Table B-46

62,9 KW,

leoation €

269.42 268.27 267.43 266.32 260.31 258.98
254,81 253.98 254.90 249.88 2489.49 238.51

25.34 26.17
19.52 20.00
13.48 14.31%
11.20 11.28
10.52 10.44

10.97 11.10
16.10 15.96
9.52 9.34
9.63 8.51

10.63 8.52
15.62 12.24
8.82 7.99
7.96  8.05
7.54 7.80

veLocIiTy (a/s)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00

0.00
2.08
1.23

~0.55

-1.17
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

OQutflow rate = 0.126 kg/s
inflow rate = 0.108 kg/s

0.00 ¢.00
1.89 1.85

1.13 1,13
-0.54 -0.48
-1.12 =~1.089

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 ¢.00

0.00 0.00

¢.00 ¢.00

¢.00 .00

¢.00 ¢.00

0.C0 ¢.00
0.00 .00

78

25.61
20.33
12.61
10.80
9.30
11.00
13.84
9.28
8.51
9.60
11.53
7.893
7.63
7.69

0.00
> 1.84
1.11
-0.48
-1 m09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.00

22.83
18.64
12.58
9.96
8.29
16.33
13.80
8.77
B8.31
9.40
11.02
7.89
7.54
7.85

0.00
1.84
1.10
-0.48
-1.06
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00

22.186
18.88
11.28
5.29
8.85
9.85
13.66
8.26
8.04
8.49
10.73
7.63
7.43
7.74

Q.00
1.88
1.13
-Q.47
-1.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
0.00
0.00

24.14
15.86
11.82
g9.386
7.92
8.22
9.91
7.589
7.28
7.58
8.30
7.35
7.28
7.52

0.00
2.07
1.28
-0.50
-1.12
0.00
0.00
0.00
0.00
0,00
0.00
0. 0
0,00
GO0
0,00
.00
0,00
0. 00

.00
0.00
0.00
.00
0.00
0.00
0.00
.00
.00
.00
2.00
9.00
.00
.00
2.00
0.00
0.00
0.00
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AX
JAYA
n =

18.49

17.43

17.33

17.01

17.33

0.106 m
0.114 m
1.121 m

Outflow rate
Iinflow rate

90.28
93.81
94.15
94.40
94.11
93.31
91.18
76.48
43.88
33.20
29.68
27.83
26.70
25.99
25.41
24,70
24.29
23.87
24.086

Table B-47

Test 520; 6/6 door, 31.6 kW,
TEMPERATURE  (1()
83.07 91.68 91.15
835.45 90¢.88 88B.74
53.77 87.684 86.04
51.7f 77.45 77.84
37.21 A4G.34 45.27
27.8% 33.84 33.23
21.84 23.81 23.77
19.568 19.87 19.51
18.66 17.86 18.07
16.41 17.97 17.86
18.07 18.13 18.33
18.72 18.30 18.44
20.37 18.08 17.97
2¢0.32 18.688 18.40
20.43 18.687 18.73
18.22 19.04 19.02
VELOCITY (m/s)
0.00 3.00 . 00 0.00
0.00 .77 1.08 1.687
0.00 L. 37 1.34 1.28
0.00 {.03 1.06 0.89Y9
0.00 0.88 .83 0.81
0.00 .52 .47 .41
0.00 0.18 0.28 0.27
0.00 ~0.13 0.08 ~0.06
0.0¢ ~-0.28 ~0.,20 ~0.24
0.0 =-0.,34 ~0.31 ~0.30
0.00 ~0.43 ~0.,37 ~0.36
0.00 -0.82 -0.43 ~0.43
0.00 ~0.58 ~0.48 ~0.48
0.00 ~0.37 -0.50¢ -0,48
0.00 ~0.80 -0.51 ~0.48
0.00 ~0.88 ~0.9%94 -0,5]
0.0 ~0.64 0,385 -0.52
0.00 2,00 e QO Q.00

= (0.396 kg/s

(.387 kg/s

location €

90.84
B88.94
84.88
80.18
47.80
33.88
21.74
18.78
17.97
17.78
18.51
18.40
17.84
18.18
18.82
18.386

.00
i.66
1.23
0.g99
0.80
G- 41
.20
""0 . 13
~0.26
~{1.30
~{3 .33
~0.43
-0 48
~0.30
~0,50
"'“i) .48
.00

90.498
89.70
84.20
77.38
44.01
29.42
18.89
18.72
17.89
17.98
18.36
18.42
17.78
18.10
19,08
19.71%

0.Q00
1.69
1.28
0.8%
0.80
0.38
0.186
~0.16
-0.28
~0.32
-0.38
~0.43
-0.49
~0.51
~0.83
~0.32
~0.55
¢.00

81.42
80.07
828.98
80.40
47.20
29.389
20.03
18.37
18.24
18.01
18.20
18.07
17.84
17.82
19.21
18.70

0.00
.71
1.34
1.07
¢.84
0.42
0.13
-0.16
-0, 33
-0 . 36
~C L. A
~0.31
-0 .58
-0.9¥
-0, B0
-3, &1
~3, B
Q.00

g1.27
86.79
79.38
68.16
37.12
24.78
21.83
19.24
19.31
18.92
18.13
i7.99
17.84
18.21
19.23
i8.20

0.00
1.77
1.41
1.13
0.91
0.41
0.07

~0.05

~0.21
~0,32

-0 .38

~0.49

-0.52

~0.63

-0 .68

-0 .76

~0 .77
0.00

GO0
0,00
O, 00
Q. 00
G .00
.00
Q.00
Q. G
0,00
0. 00
QO
0,00
G O
Lo T4
O, 00
O, 000
G Gt
QL0
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Test 521; 6/6 door, 105.3 kW, location C

Table

B-48

TEMPERATURE (°¢)
200.486
207.82
208.18
16.09 208.33 201.35 199.33 200.69 187.96 198.30 1968.71 194.34
207.29 175.24 185.21 197.48 193.60 1689.27 192.17 193.12
203.84 99.42 190.34 187.35 184.82 1686.13 186.10 1B82.44
13.39 19B.56 80.68 158.15 156.16 187.57 168.99 169.26 169.66
161.74 80.41 94.82 88.70 989.67 104.71 115.24 B88.65
88.40 56.00 65.69 B65.32 68.42 SB.75 57.52 47.12
56.87 41.86 46.63 48.48 48.30 36.25 32.33 40.80
13.14 46.33 28.93 20.42 2B.61 26.77 22.10 17.89 22.33
42.58 19.48 15.50 16.72 1B6.83 15.32 15.57 20.27
40.92 18.45 15.25 14.64 14.70 14.44 14.06 15.96
39.70 18.86 14.88 15.70 15.93 15.80 15.57 14.00
12.29 38.70 17.48 15.64 15.47 15.89 16.068 15.81 13.45
36.84 21.46 15.94 15,09 14.80 14.18 13.81 13.22
35.49 24.85 16.15 16.03 15.64 14.53 14.00 12.80
33.12 20.93 17.13 17.81 18.27 18.41 18.52 18.03
13.99 32.61 19.58 18.87 18.34 19.47 18.15 18.90 17.77
VELOCITY (afs)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 2.8% 2.78 2.89 * 2.77 2,78 2.7t 2.83 0.00
0.00 2.25 2.17 2.13 2.03 2.00 2.12 2.52 0.00
0.00 1.83 1.73 1.86 1.85 1.72 1.82 2.28 0.00
0.00 1.47 1.41 1.38 1,37 1.38 1.46 1.8B9  {,00
0.00 1.18 1.00 0.82 0.91 0.94 1.01 1.08  0.00
0.00 ©0.70 ©0.63 0.51 ©0.59 0.5 0.55 0.58 .00
0.00 0.27 6.33 0.37 0.35 0.286 0.22 0.42 (.00
0.00 -0.27 ~0.28 =-0,17 ~0.18 =~0.26 =-0.34 ~0.18 .00
0.00 -0.50 -0.48 =-0.42 -~0.41 =~0.43 -0.48 ~0.38 .00
0.00 -0.668 -0.57 -0.55 ~0.54 =~0.54 =-0.57 -0.83 0,00
0.00 -0.85 ~0.73 =~0.87 ~0.83 ~0.B4 -0.74 =~0.76 0,00
0.00 -0.93 ~0.79 -0.74 ~0.72 =0.72 =-0.78% ~0.93  ©0.00
0.00 -1.00 ~-0.88 ~0.79 ~0.75 ~0.78 -0.86 ~-0.8% 0,00
0.00 ~-0.99 -~0.88 -0.81 -0.79 ~0.81% -0.80 ~1.12 0,00
0.00 -1.01 -0.83 -0.83 -0.8f ~0.84 =-0.84 ~1.,2% 0,00
0.00 -1.02 ~0.8B8 -C.B4 ~0.78B ~0.82 -0.92 ~1.21 ©.00
0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
AX = 0.106 m
AZ = 0.114 m

Zn = 1.021 n

Gutflow rate = 0.602 kg/s
Inflow rate = 0.5377 kg/s

o0
<



Tahie B-49

Test 5134 6/0 door,

TEMPERATURE (Ve

21
20 280.09
19 292,41
18 293.57
17 20.04 293.74 273.88 275.77
16 292,22 239.13 275.92
15 285,94 129.42 259.72
14 16.06 275.73 111.53 221.89
13 228.14 113.55 144.68
12 132.55 83.88 103.36
11 84.76 £3.79 75.57
10 15.66 68.20 41.82 38.94
9 62.56 24.47 20.98
8 59.80 25.88 19.30
7 57.80 24,97 19.82
B 14.64 5G.45 25.45 19.38
5 53.34 30.56 20.26
4 51,42 35.39 21.02
3 47.01 27.58 23.79
2 16.95 45.20 24.97 25.80
vELocITy /%)
18 0.00 0,00 0.00
17 0.00 3.42 3,33
16 0.00 2.73 2.B4
15 0.00 1.90 2.15
14 0.00 1.82 1.75
13 0.00 1.55 1.34
12 0.00 ©0.98 0,88
11 0.00 ©0.50 0.5%
10 0.00 -0.25 ~0.08
9 0.00 ~0.57 ~0.51
8 0.00 -0.73 ~0.6%
7 0.00 ~0.96 ~0.80
6 0.00 ~1.07 -0.81
5 0.00 -1.15 -0.88
4 0.00 ~1.17 ~1.02
3 0.00 ~1.18 ~1,08
2 0.00 ~1.28 =1.08
1 0.00  0.00  0.00
AX = 0.106 m
AZ = 0.114 m

Zn = 0.986 m
Outflow rate = 0.677 kg/s
Inflow rate = (.636 kg/s

158 kW,
276.62 2B4.33
270.24 283.47
256.54 243.864
212.66 218.63
135.27 138.00

97.02 96.92
78.01 BBH.1S
44.33 47.89
22.39 2t1.01
18.73 18.48
19.53 18.65
19.36 20.11
19.02 17.18
15.84 18.94
23.81 21.37
26.04 25.22
0.0¢ (.00
3.4¢E 3.35
2.58 2.48
2.00 1.99
1.687 1.66
1.19 L. 15
0.8% 0.80
0.38% .50
Q.08 0.13
~0.46 ~0,45
~0.8% -0.80
~Q.77 ~0.71
~0.88 ~0.81
~0.892 ~0.85
~C.86 -0.91
~¢.897 -0.93
-(.9%  -0.94
0.00 03.00

leocation ©

268.83
2B80.24
249.42
231.30
140.80
83.66
63.84
37.87
20.86
17.68
19.15
19.869
17.82
18.03
23.00
24.24

0.0C
3.35
2.48
2.08
1.7C
1,17
0.B4
.51
-0.18
-C,. 45
-0.506
-C 71
-0.79
-G .87
~-0. 82
-0 .96
-0, 82
G, 00

285.37
276.63
265.92
243.94
170.04
f4.24
64.99
34.54
21.42
18.21
19.43
19.78
17.91
17.88
24.70
25.68

Z86.70
£83.48
273.50
249.27
157.84
75.77
61.55
32.48
25.18
20.70
19.14
18,16
17.02
i6.48
£6.37
24 .42

0.0G

[Jmely
0. )
Q.00
Q.00
GO0
[ I Toi
[ TH
Q.00
(eI 4 T3]
GO0
Q.00
Q00
G A0
C. 00
€, 00
Oy L0
GO0
£ O



NWe UM

6.26

NWeEUG NOW

AX 0.106 m
AZ 0.114 m
Z = 1.085m
outflow rate
Inflow rate

]

Table B-50

Test 160; 6/6 door, 62.9 kW, lecation AR

131.88
136.40
136.38
136.17
135.73
135.25
134.51
123.10
59.18
31.89
25.88
22.88
21.02
18.87
19.12
18.08
17.43
16.48
17.64

TEMPERATURE

132.85
133.88
120.08
78.83
34.50
20.86
15.78
10.77
8.05
7.65
9.37
9.52
10.17
9.60
7.25
9.40

Py

132.01 131.26
125.87 120.31
124.42 117.75

109.10
57.186
25.88
18.96
10.64

8.39
7.27
g9.21
8.684
8.79
8.73
9.368
9.55

VELOCITY - (m/s)

¢.00
0.00
0.00
0.00
¢.00
0.00
0.00
¢.00
¢.00
¢.00
¢.00
¢.00
0.00
0.00
¢.00
0. 00
.00
¢.00

0.00
2.61
1.98
1.45
~1.07
0.71
0.33
-0.13
-0.31
~-0.42
-0.52
-0.61
-0.70
~G.72
~0.78
-0.81
-0.89
0.00

= 0.528 kg/s

= 0.516 kg/s

0.00
2.48
1.87
1.44
1.07
0.74
0.40
0.17
-0.30
-0.40
~0.47
-0.37
~-0.061
~Q.64
~0.68
~0.71
~0.76
0.00

a8.87
53.97
30.38
20.47
11.23
8.186
7.14
9.12
8.64
B8.36
8.65
9.60
9.91

0.00
2.50
1.78
1.42
1.09
0.67
0.39
0.16

-0.24

~0.40

~0.46

-0.56

~0.61

-0.62

~0.64

-0.87

~0.71
0.00

130.49
122.37
117.75
100.83
51.22
31.04
16.55
8.68
7.97
7.31
8.89
8.49
7.43
8.00
9.70
10.29

"

0.00
2.33
1.73
1.39
1.10
0.681
0.36
0.04
-0.35
~Q0.43
-0.52
~-0.58
~-0.83
-¢.G4
~0 .65
~0 .66
-0.7¢
¢.00

130.48
120.45
116.27
9g.81
55.68
27.05
12.36
7.99
7.86
6.87
8.72
7.87
7.17
5.899
9.81
9.86

0.00
2.351
1.75
1.40
1.10
0.85
0.31
-0.18
-0.35
-0.46
-0.53
~0.61
-0.68
-0,67
-0.69
~0.70
-0.72
0.00

128.85
121.24
117.77
102.26
48.07
21.968
10.41
8.97
B.14
7.66
6.88
7.54
6.02
6.55
9.23
10.23

0.00
2.53
1.83
1.45
1.07
0.81
0.23
-0, 24
~0.37
~0.52
-0 .58
~0 .68
~Q .72
~Q .76
~0.77
-, 8¢
~-0.,82
.00

131.68
127.33
104.350
84.10
32.78
22.20
ig.28
11.37
12,71
g9.18
8.50
TR
G6.98

8.13

&8.84
8.098

0.00
2.87
1.86
1.34
i.14
0.57
0.28
0.13
-~ 26
A
R Y
~C . 44
57
-0, BS
-0, 33
-0, 83
1. 03
Q.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
¢.00
¢.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



7.13

e
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AX
YA
Z

0.106 m
0.114 m
1.015 m

I

[

n
OQutflow rate
Inflow rate

Tabhle B~

51

Test 163, 6/6 door, 6Z.9 kW, locatrion BR

TEMPERATURE {HU}
183.56
191.42
191.35
189,98 184,34 180.19
186,69 163.37 174.47
165.07 83.94 128.08
70.35 35.84 53.40
42.79 33.72 34.35
34.79 27.45 25.24
29.686 22.98 19.92
26.58 206.44 10.81
24,83 11.13 g9.04
23.81 12.28 g.14
22.40 11,40 10.16
21.23 11.90 8.46
19.86 1¢.29 7.86
18.897 11.05 8.36
17.80 1¢.88 10.53
18.44 1¢.91 11,61
VELOCITY {m/s)}
0.00 0.00 .00
0.00 2.33 2.18
0.00 1.66 1.86
0.00 1.18 1.17
0.00 0. 81 ¢.82
0.00 3,85 0.61
0.00 .42 .40
0.00 0.15 0.16
0.00 -0.19 -0.26
0.00 -0.42 ~0.35
0.00 ~0,46 ~0.48
0.0¢ -0.BB8 ~0,55
.00 ~0.88 -G,.B61
0.00 -0.81 ~0.B5
0.00 ~4.78 ~0.BY
0.00 -0.88 -0,72
o.C0 -0.94 0,74
0.00 0.0 .00
= (.471 kg/s

0.463 kg/s

1B1.16 181.80
187.60 168.68

111.861
46.34
35.86
27.90
21.64
11.48
16.04

8.38
9.81
89.70
7.889
8.01
10.71
11.70

0.00
2.18
1.58
i.11
0.75
¢.56
0.41
0.17
-0.20
-~ .30
- .38
-0, 30
-0 .56
-, B0
-0, B2
-, BE
-0 85
e 00

45.54
36.69
30.27
22.73
14.17
8.98
8.28
9.17
8.57
7.40
7.81
1¢.38
11.53

.00
Z.24
1.99
1.07
.73
¢ 56
0.42
.17
~(.18
~01,.28
-1 .38
~(y. 48
~(1.8%
-, 38
-3, 581
-1 .64
-k, B9
.00

181.E0
182.33
81.14
45.43
36.54
31.13
23.86
15.06
8.71
7.78
8.72
10.08
7.47
7.45
10.21
11.43

0.00
2,32
1.59
1.07
0.73
0.58
0.44
0.21
-0.12
~-0.38
~0,42
~-0.5%
-0.37
-0.62
-0.63
~-0.87
-0.69
0.00

181.87 1681.07
170.12 130.60
106.63 103.06

48.85
32.68
29.04
26.08
13.00
9.58
7.59
8.45
8.86
7.53
1?1& 1‘4
10.10
11.12

0,00
2.36
1.70
1.18
(.83
¢.58
¢.43
Q.27
~0.20
~0 . 40
-~ .48
-0, B2
~(. 88
-0 .88
~{ 7
e
=i T8
.00

36.75
28.00
ZB.78
26.91
20.47
13.83
10.61
8.92
8.12
0.23
7.28
10.47

10.33

.00
2.47
1.61
1.34
.96
0.80
D.41
0.31
0.13
il a 2l
3o &0
««««« 0.60
‘‘‘‘‘ 0.68
(). 78
-0 .89
) W QO
i L 00
0.00

Q.00
0.00
0.00
GO0
0.00
0.00
0.00
0.00
0.00
0.00
0.0
0. 00
Q.00
Q. O
¢.00
GO0
¢ 00
OO0



Table B-5Y

Test 164; 6/6 door, 62.9 kW, location CR

TEMPERATURE (O()

21
20 155.93
19 161.17
18 161.51
17 B.45 161.49 151.12 153.66
16 160.06 132.84 148.84
15 154,78 112.82 138.00
14 §.70 132.85 52.77 77.35
13 57.51 35.79 39.28
12 36.67 26.75 29.05
11 30.17 22.93 21.89
10 G.61 26.98 16.73 10.89
g 25.32 11.96 B.78
8 24.10 9.83 8.17
7 22.90 11.04 9.85
B 5.97 21.77 10.45  9.50
5 20.38 10.55  7.81
4 19.40 10.71 8.18
3 18.02 9.54 9.87
2 7.57 17.92 10.08 10.37
VELOCITY. (m/s)
18 0.00 0.00 0.00
17 0.00 2.28 2.28
18 0.00 1.82 1.72
15 0.00 1.42 1.2B
14 0.00 1.08 0.85
13 0.00 0.85 0.57
12 0.00 ©0.37 0.37
11 0.00 0.12 0.15
10 0.00 ~0.25 =0.25
g 0.00 =-0.38 -0.37
B 0.00 -0.S1 =-0.45
7 0.00 -0.85 -0.56
B 0.00 -0.73 =-0.82
s 0.00 -0.76 -0.68
3 0.00 =-0.79 ~-0.70
3 0.00 -0.82 -0.73
2 0.00 -0.90 -0.75
1 0.00 0.00 0.00
AX = 0.106 m
AZ = 0.114 m

ZIl = 1.035 m
Outflow rate = 0.485 kg/s
inflow rate = 0.480 kg/s

4,

153.40

147.77
133.82
73.30
38.11
31.28
23.21
12.4G
9.05
8.28
9.38
9.61
7.76
8.11
10.28
11.48

151.68 15Z.86
148.15 146.21
138.86 13G6.76

85.26
37.90
32.08
23.74
14.53
B8.34
8.14
8.45
8.88
7.81
7.54
10.12
11.13

0.00
2.18
1.63
S 1.27
0.82
0.53
0.38
0.20
~0.16
~Q.3%
“0&43
-0.50
-0.57
-0.59
~0.62
-0.65
-0.65
0.00

85.43
34,97
28.27
19.86
9.58
5.02
7.52
8.84
8.51
7.45
7.35
10.13
11.24

.00
£.19
1.81
1.28
.90
0.52
.36
.18
-, 28
~-(,38
-C.46
-1, 94
-0, 60
-0.82
-0.66
-, B9
-~ . 69
.00

151.76 148.87
149.63 146.12
138.54 81.2%
93.98 84.93
36.68 30.38
26.852 25.08
17.64 189.33
10.81 14.63
8.37 8.27
7.51 8.73
8.17 7.52
8.27 7.34
7.02 B.78
G.84 B5.44
9.52 9.45
10.73 3.83
0,00 GO0
z2.22 234
1.73 2.03
1.38 1,189
1.02 1.18
0.58 0.83
0.38 G.480
0,13 Q.20
-0.22 ~0.12
-0.41 ~0.37
-0.47 ~0.48
~0.B80 ~0.87
-0.83 ~0.77
-0.,70 ~0.84
-0.72 ~0.83
~0,77 ~0.88
-0.78 ~1,01
0.00 .00

0.00¢
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
¢.00
¢.00
0.00
0.00
0.00
0.00
0.00
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Table

Be573

Test 165; &/n door, &2 kW, location DR

148.88
154.36
154.81
154.14
152.868
150.38
142.80
G4.17
38.51
31.22
27 .43
25.17
23.16
21.46
20.24
19.17
18.37
17.30
18.32

AX = 0.106 m
AZ = 0.114 m
Zzn = 1.034 m

OQutflow rate

TEMPERATURE  (“ ()
152.40 153.26
144,97 144,57
127.18 147.78

40.28 80.20
27.51 306.11
21.98 21.14
18.52 15.54
13.48 10.78
10.29  9.586
9.41 B8.52
10.89 10.04
10.58 10.34
9.48 8.09
9.70 8.41
.08 10.22
9.80 10.96
vELOCITY /%)

0.00 0.00 U.00

0.00 2.40 2.26

0.00 1.91 1.83

0.00 1.42 1.41

0.00 0.75 0.75

0.00 0.49 0.S58

0.00 0.21 0,24

0.00 -0.15 ~0,08

0.00 -0.31 ~0.28

0.00 ~0.33 ~0,34

0.00 -~0.48 ~0.,43

0.00 -0.B1 -0.52

0.00 ~0.68 ~0.58

0.00 ~0.75 -0.83

0.00 ~0.79 ~0.87

.00 ~0.86 ~0.71

0.00 ~0.890 ~0.74

0.00 0.00 0.00

= (0.435 kg/=

Inflow rate = (.470 kg/s

151.32 150.08
140.70 139.84
141,07 125.62

86.63
40.289
24.G4
20.36
12.95
9.34
8.34
9.37
9.91
7.88
8“11
10.33
11.51

.00
2.17
1.75
1.30
0.82
0.61
0.35
0.24
-0.,18
-0.33
~Q.41
~0.52
- .33
~0.861
-0. 60
-0 .66
~0.85
0.0¢

85

83.10
40.41
33.67
24.05
15.93
.14
7.50
9.31
g.51
7.860
7.42
16.39
11.18

153.73 153.66 155.04
138.65 147.27 147.77
121.98 128.48 120.12
91.37 104.23

73.53
39.13
32.41
23.14
13.48
7.88
7.7¢
8.7C
g.08
7.12
7.38
g.98
11.33

0.00
2.28
1.82
1.30
0.88
0.54
0.40
0.20
-0.16
-0.40
-0.48
-0.38
-0.61
~0.63
-0.89
-0.68
~0.7¢
0.C0

40.58
29.45
22.43
12.88
10.07
8.36
7.64
7.58
7.24
5.82
10.08
11,39

.00
2.40
1.7%
i.32
¢. 96
G.56
0.37
0,20
-0, 23
-, 43
R %
-3 .67
-0.71
-0, 75
-0, T
-0, B0
-~ 80
0. 00

33.39
28.37
27.08
22.57
i6.41
13.11
10.93

9.29

8.24

719
10.80
1¢.58

L« 00
2.47
i .89
1.42
1 .25
0.61
0.37
0.29
.16
=013
(. 28
- . 36
-~ .54
~( aB7?
=, 91
=1 .01
% .08
0,00

Q.08
Q.00
0.00
0.00
0,00
0. G0
Q.00
0,00
0.00
0.00
(e ATy
Q.00
0.00
O . Gy
Q. O
G )
Q. O
Q. Ot
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Table B~54

Test 162; 6/6 door, 62.9 kW, location ER

21
20 180.94
19 155.92
18 150.13
17 7.42 146.15
16 141.42
15 137.989
14 5.71 129.92
13 81.64
12 38.56
11 27.38
10 5.58 22.91
g 21.80
8 21.04
7 20.68
5] 5.25 20.39
S5 18.489
4 19.23
3 i8.60
2 6.33 20.30
18
17
18
15
14
13
12
11
10
g
8
7
6
5
4
3
2
1
AX = 0.106 m
67 = 0.114 m
Z = 1.063 m

n

144.83

143.29 138.96
1286.97 117.55

TEMPERATURE  (YC)
150.42 148.77
141.76
129.49

G6.46 94,27
33.84 40,39
27.44 29.83
22.87 23.85
14.27 13.99
10.19 B8.80
8.80 7.52
12.89 10.17
12.36 10.05
11.38  7.57
10.85 7.63
9.16 9.87
9.86 9.89

VELOCITY (a/s)

0.00 0.00 0.00

0.00 2.48 2.44

0.00 1.93 1.77

0.00 1.48 1.31

0.00 1.15 1.02

0.00 O0.B8 0.B2

0.00 0.44 0.44

0.00 0.21 0.25

0.00 =-0.20 -0.18B

0.00 -0.36 -0.33

0.00 -0.50 -0.43

0.00 -0.59 -0.55

0.00 -0.89 -0.59

0.00 -0.68 -0.61

0.00 -0.73 -0.85

0.00 -0.76 ~0.89

0.00 -0.86 -0.72

0.00 0.00 0.00

Outflow rate = 0.507 kg/s
= 0.486 kg/s

Inflow rate

86

83.189
39.64
30.56
19.12
12.30
7.51
7.33
9.58
9.86
B.71
7.57
9.58
10.36

0.00
2.35
1.68
1.31
0.98
0.59
0.43
0.17
~0.20
~Q .37
-0.43
~0 .54
-0.,59
~0.62
~0.61
~0.B3
~0. B8
0.00

145.04 146.49
133.63 136.42
123.20 140.02

83.72
41.54
27.30
16.21¢
8.66
7.90
6.91
10.41
9.36
7.12
7.02
9.77
10.16

0.00
2.27
1.72
1.30
0.96
0.61
0.38
0.086
-0.32
-0 .36
-0Q.47
~0.54
~0.82
-0 B0
-0, B2
-0 .53
~0.87
0.00

85.01
33.3¢
20.16
10.80

8.42

7.19
6.71
8.83
9.00
B.58
6.78

9.55
9.91

147.36 143.58
139.82 137.86

143.83
160.87
27.34
1B.46
11.78
B.64
7.77
7.14
8.48
B.01
6.67
5.358
9.08
10.44

0,00
2.48
1.85
1.50
1.02
0.51
.21
-0 .20
-0.,.35
-0, 43
i, B2
~J.63
- 10
LS §
ity TS
““““ .78
-3, 77
.00

97.81
65.42
26.37
22.01
18.14
13.949
11.80
9.5%
7.7
8.00
7.3
6.83
8,468
B.7H

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



21
20
18
18
17
16

14
13
12
i1

.
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AX
AZ

Z
1

Qutflow rate
Inflow rate

I

]

Test 167; b/t

Table B-5

door, 61.9 kW,

TEMPERATURE (Y}
127.44
129.85
129.12
8.99 128.94 130.13 126.91
129.00 127.09 121.73
129.27 120.77 117.29
6.78 129.78 74,97 111.88
129.41 54,25 B85.47
115.14 28.19 38.03
51.55 20.05 18.81
6.53 35.39 15.33 11.72
29.96 11.34 9.98
26.63 10.80 9.21
24.08 12.04 10.48
6.05 22.28 11.83 10.47
20.51 13.59 9.21
19.20 12.56 9.8
18.36 9.53 11.32
7.59 18.90 10.687 11.86
o e
vELOcITY (/%)
0.00 ©¢.00 ©.00
0.00 2.58 2.43
0.00 1.98 1.77
0.00 1.58 1.44
0.00 1.05 t.11
0.00 0.83 0.90
0.00 ©.32 0.44
0.00 ~0,18 ~-0.04
0.00 ~0.35 =0.34
0.00 ~0.47 ~-0.480
0.00 ~0.5% ~0.50
0.00 ~0.88 ~0.59
0.00 -~0.74 =-0.65
0.00 ~0.74 ~0.69
0.00 ~0.78 ~0.71
0.00 ~0.80 =-0,75
0.006 ~0,94 ~0,77
0.00 0,00 0,00
0.106 m
0.114 m
1.076 m
= 0.549 kg/s
= 0.532 kg/s
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55

127.35
i118.18
113.486
104.94
83.20
47.38
24.77
13.83
8.82
B8.68
16.086
10.02
8.58
8.85
10.82
11.47

0.0C
2.43
1.88
1.41
1.17
¢.88
0.51
0.18
~-0.28
~0.38
-0.4%
~0.57
~0.63
~0.,BY
~0.B3
-G .88
~-0.71
C.0G

location FR

128.53
119.16
115.08
105.51
80.86
47.39
25.92
11.88
9.38
8.48
9.69
8.85
8.13
8.46
10.81
11.54

.00
2.42
1.66
1.40
1.15
G. 82
.46
.21
-, 31
-4l
-~ .50
~0 .59
~{ B4
-, B3
- . BB
-~ .69
“e 71
.00

126.41
117.28
108.53
889.54
72.18
'43.63
18.52
10.15
8.82
B.04
9.40
8.87
8.21
7.78
10.71
11.44

0.00
Z.41
1.67
1.37
1.11
0.77
0.44
-0.01
-0.34
~0.456
~-0.52
~0.62
-0.86
-0.8
~Q. 70
~0.73
-0.73
0.00

128.358
120.00
111.99
104.87
71.78
38.61
13.686
8.07
9.15
B8.58
8.35
7.73
7.81
7.18
10.55
11.43

0,00
Z.48
1.74
i.44
1.14
0.78
.83
w17
-0, 44
-0 S50
-, B
-0, B8
-0, 7
-0.76
-0, 81
(B2
{1, B
0,00

127.83
123.89
119.24
108.53
69.32
33.680
21.99
14.79
12.48
10.48
2.56

8.63 .

7.97
5.98
i0.41
10,53

0.00
2.83
1.93
1.55
1.37
0.923
0.45
0.18

~~~~~ 0.18

~G.43

~0.54
~0 . BB

-0.68

~0.83

~0.87
~1.05
~1.07

0.00

0,00
C.00
0.00
G.Q0
0.00
0. 00
0.00
Q.00
0.00
0.00
0.00
0.00
0.00
000
0.00
0,00
0,00
C.00



21
20
19
i8
17
18
1S
14
13
12

11

[
NQL »uUuuBDm~dOWO

- NWeUoyaoo

LX
YA

8
n

= 0.106 m
1.062 m
1.062 m

[}

7.97

G.47

(Gutflow rate
Inflow rate

]

116.41
117.33
116.96
116.98
117.10
117.29
117.07
115.33
104.35
70.01
44.73
35.81
31.20
28.23
26.72
25.42
24.83
23.96
25.27

it

Tablie B-56

lest 161; 6/6 door, 62.9 kW, location GR

TEMPERATURE

117.55
114.14
111.20
70.41
72.78
35.27
25.71
17.38
10.78
11.17
17.36
17.92
10.51
9.24
8.15
9.64

U)u)

114.189
111.40
109.28
106.11
86.32
46.25
34.39
16.36
10.97
10.13
18.12
17.10
9.086
8.13
8.71
8.92

veLociTy (m/s)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.601 kg/s
0.550 kg/s

0.00
2.61
2,03
1.72
1.12
1.18
0.49
0.15
-0.36
~0.50
~0.60
-0.7S
-0.85
-0.89
-0. 95
-1.02
~-1.09
0.00

0.00
2.50
1.80
1.53
1.22
1.02
0.83
.32
~0.34
~0.48
~-0.56
~-0.687
-0.68
~-0.73
~-0.66
~0.75
-0.80
©.00
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113.54
109.83
102.97
99.72
82.24
B4 .56
39.20
18.77
10.81
10.69
i7.22
18.57
8.68
8.86
7.88
8.48

0.00
2.48
1.80
1.46
1.20
0.98
0.69
0.33
~0.30
~0.48
~0.54
~0.63
~0 .66
~0.64
~0.46
~0.57
~0.75
0.00

116.86
108.186
105.60
95.79
83.73
B3.48
37.38
19.58
11.77
11.48
18.84
19.25
11.88
8.77
8.61
8.83

0.00
2.47
1.78
1.48
1.16
¢.93
0.63
0.24
~-0.32
~0.48
~0.53
~-0.B3
~0.62
~0 .62
-0.42
~-0.54
-0.,71
0.00

116.56
109,53
105.64
897.96
79.85
51.97
23.94
14.45
11.35
11.56
16.98
17.48
12.38
9.57
9.11
9.086

0.00
2.52
1.78
1.46
1.18
0.89
¢.51
~-C¢.14
~0.38
~0.50
~0.55
~0.65
-0.85
-0.87
~-0.48
-0.52
~-0.67
0.00

115.54
111.39
111.34
107.18
85.80
42.19
14.74
11.38
11.12
10.82
10.70
10.11
9.82
7.61
8.68
8.50

0.00
2.58
1.87
1.58
1.23
0.93
0.44
-0.28
-0.48
~0.58
~0.87
-0.78
-0.84
~-Q.84
~-0.81
-0.83
~0.87
0.00

114.07
108.17
88.66
73.27
67.83
34.32
24.77
16,82
14.68
13.02
5.63
8,80
§.5891
7.37
9.9%
8.73

0.00
2.68
2.00
1.40
0.91
0.98
0.43
.13
~0.24
~0. 44
~0. 80
~0.78
-0.89
~-1.02
~-1.08
-1.18
-1.21
0. 00

(.00
.00
.00
0.00
0.00
.00
0.00
.00
(.00
.00
.00
.00
.00
0.00
0,00
0.00
.00
.00



Test 166,

21
20 144,396
18 151.18
18 151.65
17 8.07 151.52
ie 150.87
15 149,42
14 7.19 148.08
13 115.72
12 48.36
i1 29.03
10 7.01 23.89
2] 20.82
8 19.14
7 18.19
B 6.51 17.32
S 16.82
4 16.41
3 15.79
2 7.92 16.686
18

17

i6

15

14

13

12

11

10

9

8

7

B

3

4

3

2

1

AX = 0.106 m
AZ = 0.114 m
Za = 1+092 m

Table B3/

6/6 door,

62.9 ki,

location HR

TEMPERATURE /Ui
136.82 142.13 146.15 147,23
132.88 137.89 137.99 137.02
125.32 128,50 128.42 122.60
86.21 113.43 99.38 81.38
473.31 61.09 585,14 47.48
27.1% 30.91 28.30 28.30
19.77 20.78 17.853 17.31
13.89 13.58 13.2 11.29
10.50 10,32 8.7¢ 5.53
1¢.25 .38 9.55 g8.86
10.70 11.08 10.28 1¢.84
14,31 11.32 11.31 1¢.Bt
10.27 8.25 8.74 .79
11.32 9.38 2.22 8.79
89,85 11.23 11.42 11.92
10.44 11.859 12.88 12.94
VELOCITY i, /& )
0.00 0,00 0.00 0.00 21.00
Q.00 2,39 D23 2.26 ~ 2,18
0.00 2. 00 L. B0 1.69 .64
0.00 1.62 .47 1.47 1.40
Q.00 1.19 1.1 .94 .96
0.00 0. 66 0.64 ¢.58 .54
0.00 .34 .34 0.29 .29
0.00 .06 0,16 -0,08 -0.06
0.00 =-0,28 ~0,21 ~0,22 -~0.27
0.0¢ -¢.43 ~0.34 ~0.38 ~0.36
0.00  ~0(.83 » LI 3 -3, 43
0.00 ~0.87 4 0 ~0.84 ~03.51
Q.00 ~0,72 -0.858% @ -0.36 ~3.355
0.00 ~0,.78 ~0.62 ~0.B61 ~{3.58
0.00 -3.78  ~0,68 ~.61 -~ . G0
0.0¢ ~0.82 0,68 ~¢.B8% -~0,64
.00 ~0.90 -D.74 -0.87 ~03.85
0.00 O, 0303 03, Gl GO0 .00

Outflow rate = 0.485 kg/s

Inflow rate = (.482 wg/s

%Y

143.11 144.41 146.93
137.80 140.47 127.30
115.36 117.73 109.94

85.70
48.62
268.453
13.00
10.80
9.39
g.08
9.92
10.195
8.20
8.65
11.18
12.85

0.G0
2.19
1.67
1.33
.89
0.37
0.23
-0.21
~-0.33
~0.42
~Q. 47
-0, 56
-G, B1
~C. B4
~0.B4
~0, 88
-0.87
¢.O0

86.85
46.78
23.23
13.08
10.57
9.70
9.249
8.91
g.10
8.17
8.05
i1.24
12.69

0.00
2.25
1.73
1.33
1.04
.85
.16
-0, 21
-{) . A6
-G 4B
. B
-~ B2
- BT
-3, 70
- TE
it e TS
-y, 76
.00

92.83
43 .24
23.70
18.79
14.52
12.88
10.80
9.54
3.41
8.47
7.59
10.8B0
11.27

0.00
2.34
1.68
1.44
1.22
0.59
0.25
0.09

~0.10

----- 0.27

~0.43

~0.47
~0.55
~0.71
~0.85
~0.93

----- 0.98

0.00

GO0
O, Ol
0.00
0.00
Q.00
Q.00
0.00
0.0
0.00
Q.00
G, O
[ 4]
0,00
GO0
L I L]
¢ O
QL B0
LI AR



APPENDIX C. RADIATION ERROR ASSOCIATED WITH OPENING
GAS TEMPERATURE MEASUREMENTS

Since most of the air flowing into the room must be at ambient tempera-
ture (T_), differences between the temperatures of thermocouples in the inflow
(Tti) and T establish the radiation error for these thermocouples and also
provide a means for estimating the error associated with the hot-gas tempera-
tures measured by the thermocouples in the outflow region of the opening.
Although each opening thermocouple was partially shielded from the fire and
hot room by the velocity probe to which it was attached, the shielding
probably varied slightly from probe to probe. In the following analysis,
error bounds on the outflow thermocouple measurements will be estimated from
the known error associated with the inflow thermocouples by assuming that the
outflow thermocouples (a) were shielded from the fire and heated room to the
same extent as the inflow thermocouples, and (b) were completely shielded from

the fire and heated room.

The radiation incident upon the inflow-~region thermocouples (q"} is given

by the expression
q" = (h /a)(T_, - T ) + (sa[u)T4 (C-1)
1 ti o t1i et}

where € is the emissivity of the thermccouple bead, o is the absorbtivity, and

hi is the forced convection heat transfer coefficient for a sphere given by

*
the expressionC1

Superscripts in text refer to references at the end of this appendix.
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h = (k/d)(2 + 0.37 Re"*® 033 (¢-2)
where Re = pvd/u

Pr = uc/k

v is the gas velocity

p is the gas density

k is the gas thermal conductivity

¢ 1s the gas specific heat

u is the gas viscosity, and

d is the diameter of the thermocouple bead.

If it is assumed that the radiation incident upon the outflow thermo-
couples from the flame, gas, and surfaces within the heated room is equal to
q", then the energy balance for any of these thermocouples is
4

q" + 0.5 aoce T4 +h (T ~-T } = gol
o u O Lo

to (€-3)

where the second term on the left accounts for radiation from the hot gas

plume outside the opening,
T is the actual outflow gas temperature,

T is the temperature of the thermocouple in the outflow,

to

€ =€ + € s
0 CO2 H20

the emmissivity of the opening plume,



€ = 0,7 (X 2)0'5/(T /100)0'5, the emmissivity of the
002 CO2 u
Cc2

carbon dioxide component™",

M
1

= 7.0 (XH 02)0'8/(Tu/100), the emissivity of the
2

water componentcz,

X is the mole fraction of the species,
£ is the mean beam length of the opening plume,
Tu is the average temperature of the upper gas layer, and
ho is given by Eq. C-2 evaluated at Tto‘
On the other hand, the outflow thermocouples might have been better shielded
from the hot environment than their inflow counterparts. In the limit of
complete shielding, radiant heat transfer from the junction is maximized and
the energy balance becomes
4 4 e
- = }‘“‘}
ho (T Tto) + aoT EGTtD {(C~4)
Solving Eqs. C-3 and C-4 for the difference between the actual and measured
gas temperatures (T - T, ) produces error bounds for the upper-region

thermocouple results,

b 4 _ p R B
(eoTto aq 0.5 aoeoTu)/h0 < (T Tto) < (m/ho)(ath aT ) (C~5)

92



The corrections listed in Table B-2 {Appendix B) are the maximum values
calculated with Eq. C-5 using s wide range of experimental results for Ty
T

! Tu, and v, X values based on the complete combustion of pure methane,

L=1m, a=¢=0,5, and « = ¢ = 1,0,
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